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FOREWORD 

This is the final report presenting work which was condncted for Marshall 
Space Flight Center (MSFC) in response to requirenents of Contract NAS8-34590. 
The work presented was perforned at REMIECH's Huntsville office and is entitled 
’ 'AOTV Low L/D Preliminary Aerohesting Design Environaient' ' . 

The NASA technical coordination for this stndy was provided by Mssrs. Lee 
D. Foster and Peter R. Snl 3 naa of the Tbemal Environment Branch of the Systems 
Dynamics Laboratory. 
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INTSODDCTION 

Aeroattisted orbital traasfar vahlclts (AOTV) oonld be the key to aigulfi- 
cant reductions in fuel and increases in payload for orbit changing vehicles. 
The reusable aeroassisted orbital transfer vehicle substitutes aerobxaking in 
the upper ataosphere fox conventional retro-rocket burns to reduce its speed as 
it returns from high orbit to low Earth orbit. 

To achieve geosynchronous orbit, an AOTV must provide an additional 14,000 
fps. to the 25.000 fps. velocity attained by the Space Shuttle. To return to 
low Earth orbit, an additional 14.000 fps. increment from aerobraking or the 
propulsion system is required. In order to make large plane changes, it is 
desirable to move from geosynchronous orbit to an orbit of 5 times as high to 
make the plane change. This condition provides the most severe aerothermal en- 
vironment during the high altitude aerobraking maneuver. 

The current work focuses on the aerothermal environment to a configuration 
with a brake face which exhibits a low lift-to-dzag ratio (L/D) of below 0.75. 
The 5 times geosynchronous (5 x Geo) orbit entry was selected as the design tra- 
jectory. The available data base and math model is discussed. The resulting 
preliminary design environment is documented. Recommendations as to how the 
design environment may be improved through technological advances are given. 
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SECTION 2.0 

[ AOTV DATA BASE 

An Initial wind tnnnel test was conducted to obtain beat transfer date of 

the lifting brake concept of the AOTV. This data it presented in Ref. 1 and 2 

where Ref. 2 contains the entire data base. The geoaietry of this concept is 
shown in Fig. 1. The brake face is deployable and consists of a rib structure 
covered by fabric. The payload is cylinderical in shape. 

Phase change paint was used to oltain the brake face data of Ref. 2. The 

peak heating rate trends with angle of attack are shown in Fig. 2 and 3. The 

mazinna heating rate occurs at the location on the edge where the shape changes. 
The trajectory used for design is discussed in detail in Section 3.0. This tra- 
jectory is for a constant angle of attack of 15 degrees. Consequently, the data 
ezanined herein is primarily for the 15 degree angle of attack situation. 

The heating distribution to the windward line of the brake face is shown in 
Fig. 4. In order to obtain the complete distribution on the face, both paint 
data and thermocouple data were used. The paint data line shown in Fig. 4 is 
the faired cross plot line from Fig. 3. In order to obtain the heating distri- 
bution around the edge of the vehicle, the two-dimensional model data was used. 
The 2-D data is plotted in the lower half of Fig. 4 where the 2~D distribution 
was translated to match the azisymmetric paint data line. The translation is a 
factor of 1.46 which is in the right range of 2-D to azisymmetric factors 
(i. e. between VT and V3), 

The heating distribution to the windward line of the payload is shown in 
Fig. 5. The paint and thermocouple data agree rather well for the cylinderical 
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payload geometry. Hie coordinate X beglne at the front face of the brake and 
eztende through the axis of symmetry cf the payload. The high heating on the 
payload is caused by shear layer reattachment. The maximum heating amplifica- 
tion is a strong function of angle of attack as seen in Fig. 6. Any practical 
angle of attack will have a significant reattachment heating amplification. 
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SECTION 3 

CALCDLATION PKOCEDURE 

3.1 Trajectory 

The heating to the AOTV if quite trajectory eeneitive. The ceraaic cloth 
radiative etrnctnree proposed for the AOTV are sensitive to heating rate rather 
than heating load. Consequently, the deeper the dive into the atmosphere, the 
more severe the design requirements. 

In order to establish a design trajectory, the highest entry heating condi- 
tions were sought. It appears, at this time, that the return from five times 
geosynchronous orbit is the most severe aerothermodynamically. The design tra- 
jectory altitude and velocity profiles are shown in Figs. 7a and 7b. This tra- 
jectory is for the configuration shown in Fig. 1 flown at an angle of attack of 
15 degrees. The standard 1962 atmosphere was used to generate the trajectory 
and therefore, it was used to calculate the heating. A tabular listing of the 
trajectory is contained in the environment tables given in Appendix B. 

3.2 Methodology 

All of the measured heating data had been nondimensionalized by the Fay and 
Riddell stagnation paint heat transfer coefficient for a sphere with the same 
radius as the brake. Thus, for flight application, the convective heating 
values were determined by the Fay and Riddell value for the full scale brake ra- 
dius times the local heating ratio determined from test conditions. The assump- 
tion made is that the method of Fay and Riddell scales the tunnel data from tun- 
nel to flight. This appears to be a reasonable approximation for a preliminary 
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design since the peek heating ooonrs in the boundary layer regine. The brake 
face as a radiative cooled structure is peak rate sensitive rather than load de- 
pendent. The load would be influenced by rarefied flow effects which ware not 
accounted for in this design environment. 

The heating ratios from tunnel conditions were determined for the brake 
face from Fig. 4 and the payload from Fig. S. These ratios are tabulated in 
Table 1 for the design body points. The body point nomenclature developed for 
the lifting brake AOTV is as follows: 

Brake face: 
rzxyy 

where zzz “ location in degrees 

yy * r/R z 100 
Payload : 

zzzyy 

where zzz » 500+ location in degrees 

yy “ r/D z 10 

The radiative heating rates are based on the radiative besting code, RAD- 
COR, developed by Engel (Ref. 3). The computer program RADCOR can be used to 
compute radiative heating rates at the stagnation line. Heating rate calcula- 
tions are based on a radiative cooling parameter correlation which is used in 
conjunction with an isothermal slab radiation calculation made in the program. 
The isothermal radiation calculation is made for post shock thermodynamic and 
species levels. The heating at the point in question is only dependent on the 
stand-off distance and free stream conditions. This program provides the capa- 
bility of rapidly estimating radiative heating rates at the stagnation line. 
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Th« basic assoaptlons of tbs ciloalatio& arc: 

1. Tbo abook layer can be approziaated locally as an infinite plane slab. 

2. The ahock at and-off "distance is coapnted nsing 

6/R - 1.03/(1/P-1)*‘ for a flat face 

3. Line and continnna radiation of species 0 and N are inclikded. 

4. Continnna ladiation of species 0^ and N 2 are inclnded. 

5. The snrface radiative flux can be coapnted froa the isutberaal flnx 
naing a radiative cooling paraaeter correlation. 

The princinle option of the prograa coapntes the snrface radiative heating 
for an air ataospbere nsing the following coapntation sequence. First, the 
Rankine-Hugoniot equations are solved using the air tberaodynamic properties of 
Hansen (Ref. 4). Second, the shock stand-off-distance is computed. Third, 
using the stand-off-distance and post shock species composition from the solu- 
tion of the Rankine-Hugoniot equations, the isothermal radiative flux is comput- 
ed. Fourth, the radiative cooling parameter, F , and surface radiative neating, 
q^, are computed using the following relations from Ref. 5. 

(qr> 

isothermal 

P . j — .04 < r < 1.0 

1/2 p U 

00 00 

q, * (0.2 - 0.295 log„ THq^.) 

isothermal 

This correlation was compared with shock tube radiative data in Ref. 3. 

One of the primary assumptions used in the reference shock layer radiation 
calculations is the stand-off-distance. The relationship used is for a flat 
faced cylinder. This is most likely conservative relative to the 
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ttftnd-of f-dl8taac» for tho brako at aafle of attack. Shadowfrapk or sokliaran 
date for the shock shape arc required to inprove this asemption. 

In order to obtain the radiative distribution on tho front face of the 
brake, the fol loving approxiaations were aade. Since the shock layer is a fin- 
ite slab of radiating gas rather than a seBiinfinite slab, the radiative flux 
was reduced linearly froa center to edge of the brake. The radiative flux is 
proportional to the shock layer pressure level. Iliese two effects were coabined 
to obtain the distribution relation 

*^r^V “ - 0-5 r/R) 

fiy using the experimental preasure distribution for a >■ 15 degrees, the radia- 
tive flux ratio given in Table 1 were deterair»>d. 
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SECTION 4 

DESIGN ENVnONMENT 

The cojiveotiT* hatting wtt etlcnlated at a factor tlaaa the b«aiing for a 
tphare of 25 feet radioa. A plot of thia reference heating rate valne along 
with eqnilibriaa radiation teaperatnre it given in Fig. r The peak rate it 
21.5 ETD/aft-aec at 95 aeconda after entry. In a aiailar w^.y, the radiative 
heating to the brake face it baaod on a reference calculation. This reference 
is for the center of the brake face and is plotted in Fig, 9. This 5 z Geo 
entry produces peak reference radiative rates of 15.8 Btu/sft-sec vhereiis 1 z 
Geo entry trajectories produced a peak of 3.2 Btu/sft-sec. This differential 
■ay be very significant in establishing a viable design. The reference radia- 
tive heating results are given in Appendix A. 

Tabnlrted values of the brake face enviroveent are gi en Appendix B. The 
■axieun heating rate distribution and corresponding eqnilibriua wall tempera. ure 
are shown in Fig. 10. The atzimna value on the brake face occurs at r/R - 0.91 
which is body point 91. The beating rate history and corresponding equilibriun 

wall tenperature ire shown in Fig. 11. The peak oquilibriua wall teaperatnre of 

• e 

2910 F is quite close to the short term use temperature of 3000 F for Nextel 3^.2 

proposed by GDC (Ref. 6), The extended use temperature fer Nextel 312 is 

• 0 

2600 F. The body point 91 exceeds 2600 F for 60 seconds. 

Tabulated values of the payload environment is given iu Appendix C. The 
enviroaaent is given for the most windward axial line of the payload. The axial 
peak heating rate and load distribution is shown in Fig. 12. Both the rate and 
load are significant and will require a thermal protection system. The maximum 
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occurs at X/D = 2.4. The load assnaes no roll of the vehicle daring the atatos- 
P 

pheric aanenver* A rolling notion conld significantly lower the load to any 
tiven location and thus decrease TPS reqni resents. 
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SECTION 5 

CGN8IDBRATIONS AND RECOIOeNDATIONS 

Based on the nagnitude of the theraal environaents presented in the forego- 
ing sections* it is concluded that the theraal environaent will be a priaary 
constraint in designing an aerobraking orbital transfer vehicle. In order for a 
viable AOIV design concept to eaerge* effort aust be directed towards developing 
relavent aerotheraal technology and the resulting design calculation aethodolo- 
gy. As part of the work leading up to the preliainary theraal environaent* sev- 
eral points of consideration have been identified. 

(1) A detailed theraal SK>del of the fabric-rib region should be developed 
for the brake concept. Siaplistically* the fabric brake face is heated on one 
sided aerodynaaically and the fabric reradiates on two sides. This would lower 
the radiative equilibriua teapex.irure and increase the vehicles capability. In 
this study* only one side of the fabric was allowed to reradiate. It is true 
that the current concepts would allow two sided reradiation over nost of the fa- 
bric surface. However* the design area will be near the structural ribs where 
the fabric is attached. In this area, the attachment geometry and materials 
will determine if reradiation from two sides is a realistic assumption. In most 
. tachment concepts to date* this effect has not been addressed. A thermal an- 
alysis of different attachment concepts is required to taii.e advantage of this 
potential* Until a viable attachment concept is established* the brake fabric 
design points will be near the attachmeni where only one sided reradiation can 
be assumed. 

0 

e 
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(2) Theoretical auith modela of the boundary layer/shock layer aay require 
a nonaisilar aclution. Work by daith and Jaffa (Ref. 7) showa that a tiailar 
solution underpredicts wind tunnel data on the corner of a flat faced cylinder. 
Whereas a nonsiailar solution aiatches the data. This work is contradicted by 
the results of Marvin and Sinclair (Ref. 8) which shows that the similar solu- 
tion matches tunnel data and the nonsimilar solutions overpredict the data. The 
point needs to be examined to determine which technique is most applicable to 
the AOTV brake face and edge. 

(3) Future testing should address the effect of the sting on the payload 
reattachment flow. The test program (Ref. 2) which forms the basis for this re- 
port was conducted with the initial thought that payload heating would be mini- 
mal. Accordingly, little attention was given to potential sting effects on the 
base flowfield. Since the reattachment heating was found to be quite signifi- 
cant, future test should attempt to minimize the sting effect on the base flow- 
field. 


(4) The type of wake flowfield shear layer should be identified to insure 
proper heating scaling. The shear layer which originates off of the brake and 
impinges on the payload may exhibit two characteristics. At the highest density 
levels the long distance in the shear layer may promote transition to turbulent 
flow before or upon impingement. If this occurs, a detailed understanding of 
the flowfield in the tunnel and in flight is required to make the proper 
aeroheating predictions. Alternately, at lower density levels the wake shear 
layer may contain rarefied flow effects. These effects will spread out the 
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reattachaent haating location and lovar tha ovarall lavel. Thus, if a vahicle 
is dasignad whara shaar layar iapingaaant occurs, a detailed understanding of 
the wake flowfield will be required in order to calculate design aerotheraal en- 
vironaents. 

(5) In order to lower the overall theraal environments to match contempo- 
rary material capabilities, several concept alternatives should be considered. 
No aeroheating data has been obtained on the forward firing jet/bsllute concept. 
This data is required if this concept is to be given serious consideration. The 
use of a forward firing jet with a brake geometry might be considered to lower 
brake face heating and possible affect reattchment heating levels. 
Transpiration cooling near the ribs may yield a method to use the two sided 
reradiation loss between ribs and lower overall heating levels. Transpiration 
cooling of a portion of the payload may be a viable technique to lower reattach- 
ment heating. An aerobrake with a ballute torus may solve edge heating r nd pay- 
load reattachment heating problems. Testing is required to establish the bal- 
lute torus size for satisfactory performance. 

(6) Thermal properties of partially ionized air significantly affect the 
theoritical methods used in scaling from tunnel to flight conditions. The 
Prandtl number plays a particularly key role in heating calculations. The tran- 
sport properties studies of the past must be revisited with an eye on AOTV ap- 
plication. 

(7) Many of the ceramic fabrics currently being studied for the aerobrake 
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are porona. The pretsnre differential across the brake face, front to back 
side, vill cause increased convective aeroheating. The fabric auat be closed to 
the flow or this additional heating aust be accounted for in the design. This 
flow through the brake could also alter the wake reattachaent flowfield. 

(8) Recent work on radiative heating (Ref. 9) to aerobrake geometries in- 
dicates that nonequil ibriua radiation may be a major factor in heat shield 
design. The low i>ost shock velocities produced by the aerobrake should allow 
sufficient time for species collisions to produce equilibrium conditions. 
Moreover, the thick shock layer produced by the brake (approximately 6 feet for 
a SO foot brake) reduces the percentage of the shock layer involved in nonequi- 
libriua radiation to a small percent. These effects should minimize the none- 
quilibrium radiation levels. Additional studies are required tc establish the 
magnitude of this process. 

(9) Reaction control motors will be used to produce the roll and control 
in some concepts. The effects of firings of these motors in the upper atom- 
sphere can conpletely dominate the flowfield in the wake of a brake. Analytical 
and experimental studies will be required to assess the impact of RCS operations 
on the design environment. 

All of the preceding considerations must be addressed before a viable 
aerothermal design environment can be generated. There are a few of these con- 
siderations which take precedent and thus should be addressed next. 
Accordingly, the following near term recommendations are made. 
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(1) A set of ptruietric wi&d tests should be conducted to help isolate the 
best concept fro« an aerothereal perspective. These tests should be screening 
in nature and therefore not detailed. Each concept should contain Beasureaents 
of like nature tested at the saae flow conditions. 

(2) A aath aodel scaling method should be develped for each concept to 
scale tunnel conditions to flight conditions. The same theoretical techniques 
should be used on each concept whenever possible. 

(3) Utilizing the tunnel data and math models, preliminary design environ- 
ments should be developed. These environments should be compared and examined 
as to which is most compatible with current mateiral capabilities. The results 
of these three steps should be documented and utilized in the overall concept 


selection process. 
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APPENDIX A 

REFEKENCE RADIATIVE RESULTS 

The output from the RADCOR code fox the 5 z Geo entry trajectory ia con- 
tained herein. The page of standard output is a print of the results for one 
time point. Under the heading of ''SHOCK LAYER GAS PROPERTIES'' the free-stream 
and post shock conditions are given. Names and meanings not listed in the fore- 
going section are: 

UINF = Free stream velocity (ft/sec) 

! > 

RINF « Free stream density (slugs/ft ) 

t 0 

I TD - Post shock temperature (T^ - K) 

Poo 

RZB = Density ratio across tht shock ( ) 

r RE *= Reynolds number - Re. = p U R/u. . 

I ' 0 00 00 '^6,0 

I 

PD = Post shock pressure (P_) 

o 

R - Body radius 

HTOTAL » Free stream total enthalpy 

VD Post shock normal velocity 

(R*U)INF = Free stream mass flux per unit area 

Under the heading of ''SPECIES MASS FRACTIONS'' the post shock species mass 
fractions of air are listed. Likewise, the post shock species mole fractions 
are given under the heading "SPECIES MOLE FRACTIONS''. Under the heading of 
"RADIATIVE FLUX PROPERTIES" information pertaining to the radiative heating 
calculation is given. The names and descriptions of the variables printed are: 
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PSEN/ITE 

PATHLEN6TH 

GANNA 

ISaraERMAL FLUX 

ACTUAL n.UX 
CHR 

DELTA/R 

5RINF*UNIF3 

QRR 
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« Path length need in the itothermel radiation calculation 
which equals the stand-off distance. 

« r (radiative cooling paraneter) 

- (Q,) 

ISOIHERMAL 

= q (surface heating rate) 
r 

= Radiative heat transfer coefficient 

- 6/R (nondimensional stand-off distance) 

* 

= .S p U (free stream kinetic energy flux per unit area) 

09 00 

° (q )/(q )n heating rate referenced to the stagnation 

f r 0 
ue 
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APPSNDIl B 

BRAKE FACE ENVIRONMENT 

The brake front face environaent ia listed in this appendix. Tbe environ- 
ment listing is proceeded by a table of the radiation factors for each body 
>-oint followed by a listing of the reference radoatove flax history. Each envi- 
ronment page contains the combined convective and radiative environment for a 
body point. The eqnilibrinm radiation temperatnre is consistent with the total 
heating rate for an emissivity of 0.8. Each column is labled with dimensions. 
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15.00 .117*001 .338-003 

35.00_.8T1*003 .291-003 

15.00 .612*003 .250-003 

15 .00— .153*003 -.213-003 . 

15.00 .315*003 cl79-0r3 

35.00 .220*003 .iS2;003- 

15.00 .151*003 .128-003 


250.0^3.5 21798.8 26.21 15. OU r)07_*n03 .108-003. 

260.0 329.7 21773.1 25.97 15.00 .<51*002 .911-001 

210.0 .336.2 21752.3 25.36 15.00 c512*C02 .766-001 

280.0 312.7 21731.8 21.79 15.00 .352*002 .615'001 

210.D_319*1_21720.1_21.2.1 15.00_*2.11*.Q02 .518r.001. 

300.0 356.2 21797.0 23.72 15.00 .171*002 .170-001 

-310.0 -U3.2..21691.B.22.95 15.00 —.120*002 .101-001 

320.0 370.2 21683.3 22.07 15.00 .806*001 .312-001 

330.0-377.1 -21672.6 21.27 IS.OO— .555*001 .290r001 

310. C 381.8 21662.1 20.53 15.00 .390*001 .249-001 

-350.a-J92.2_216Sl.O_19L.86 15^00 .261*001 .215-091. 

360.0 399.7 21611.6 18.79 IS.OO .189*001 .181-001 


.235*005 
_.23S*005_ 
.231*005 
.231*005— 
.231*005 
..236*005— 
.231*005 
_233?.aOS_ 
.232*005 
-.230*005— 
.228*005 
-.225*005 — 
.222*005 
_»21T*005_ 
.212*005 

-.206*005 

.200*005 

-.193*005 

.187*005 
_.180*00S_ 
.171*005 
..168*005 — 
.163*005 

.158*005 

.151*005 
_.119*005_ 
.116*005 
-.113*005 — 
.110*005 
..138*005. . 
.136*005 
-.132*005_ 
.130*005 
..121*005- 
127*005 
.126*005 — 
.125*005 
-•1Z1*00S_ 
.121*005 

.121*005 

.123*005 
.123*005— 
.123*005 
.%123*005_ 
.123*005 
-.123*005 — 
•123*005 
-.123*005 — 
•123*005 
-.123*005 — 
.123*005 


710.9 

815.0- 

912.8 
1080.8 . 

1238. 2 
-1170.1- 

1606.6 
1781.S_ 

1955.0 

- 2112 . 0 - 

2265.1 

— 2371.1 . 

2155.0 
2507. -1_ 

2503.8 

-2160.9- 

2375.7 

— 2251.6- 

2117.3 
2050. 2_ 

1980.5 
1923.6- 

1882.0 
1837.0- 

1793.0 
1709.0_ 

1701.6 

- -1658.1 - 

1612.6 
--1S70.1 . 

1528.8 
illS.L- 

1368.0 
—1291.3 - 

1226.0 
— 1157.1_ 

1085.6 
—1021. L_ 

959.2 
900«6_ 

811.6 

786.7- 

731.5 

687. l_ 

611.1 
603. 1_ 

560.2 
519.2 . 

182.7 
118. 9_ 

110.8 


-CONV RATE 
BTU/SFT>5 

.676*000 

_.921*000 

.131*001 

-.182*001 

.253*001 

-.105*001 

.165*001 

-.585*001 

.720*001 

-.856*001 

.101*002 

-.111*002 

.121*002 

-.137*002 

.111*002 

...118*002 

.119*002 

-.116*002 

.111*002 

_• 135*002 

.128*002 
-.120*002 - - 
.113*002 
-.105*002 .. - 
.976*001 

-.839*001 

.829*001 

-.765*001 

.701*001 

-.616*001 

.595*001 

-.501*001 

.125*001 

-.361*001 

.308*001 

.260*001 

.217*001 

-.183*001 

.151*001 

. .130*001 

.109*001 
-.920*000 _ 
.775*000 

-.659*000 

.566*000 

-.187*000 

.112*000 
-.350*000 .- . 
.301*000 

_.26b*0O0 

.219*000 


RAO RATC-- 
•TU/SFT-S 

.399>001 
_.8S2r001-_ 
.161*000 
.321*000 - 
.637*000 
-.121*001 — 
.229*001 
_.J76*001_- 
•576*001 
.811*001- 
•109*002 
-.132*002- 
.151*002 
_.159*002__ 
.150*002 
-.129*002 - 
.971*001 
-.612*001 — 
•351*001 
16 1*00 1— 
•701*000 
-.290*000 
.117*000 
.859-001- 
•516-001 
-.STSrOOl-- 
.266-001 
. . 168-001 _ 
.125-001 
-.92lr002_ 
. 688-002 
_.§ 12 - 002 ._ 
.215-002 
.150-002 — 
.912-003 
.553-003 . 
.337-003 
-. 207.-00 1_ 
.128-003 
-.177-001- - 
.298-001 
-.181-001- 
•117-001 
-c736r.005_ 
•178-005 
-.313-005-- 
.150-006 
-.285-006 - 
•185-006 
.123-006— 
•782-007 


lOT RATE _ 
BTU/SFT'S 

.716*000 
,. 101 * 001 _ 
.117*001 
.215*001 - 
.317*001 
•529*001 _ 
.695*001 
_.961*001_ 
•130*002 
-•167*002- 
.210*002 
-.21 6*002 _ 
•275*002 
-j.295*P02_ 
.291*002 
.277*002 _ 
.216*002 
-.207*002 _ 
•176*002 
_.151*002_ 
.135*002 
-.123*002- 
.115*002 
•106*002- 
•981*001 
813*001— 
.831*001 
-.766*001 - 
.703*001 
-.617*001— 
.596*001 
-•502*001_ 
.125*001 
-.361*001 - 
.308*001 
•260*001 - 
•217*001 
-.I83*001_ 
•151*001 
• 130*001 .. 
.109*001 
_• 920*000 — 
.775*000 
-.659*000_ 
.566*000 
.187*000 - 
•113*000 
-.350*000— 
•301*000 
260*000— 
.219*000 


- HEAT LOAO- 

BTU/SFT 

.000 

. 517 _. 001 _ 

. 126*002 
. 235*002 - 
• 391*002 
_ . 618*002 - 
• 101*003 

. 113 * 003 -. 

. 199*003 

. 273 * 003 - 

. 368*003 

. 181*003 .. 

. 612*003 

. 7Sl -* 003 _ 

• 901*003 

— « 101 * 001 _ 
• 118*001 

— . 129 -* 001 _ 
. 138*001 

. 117 -* 001 _ 

. 151*001 
_ -. 160 * 001 — 
• 166*001 
_ . 172 * 001 _ 
• 177*001 

. 18 3 * 00 - 1 — 

. 185*001 
_ -. 189*001 
. 193*001 
-. 197*001 . 
. 200*001 

. 205 * 001 — 

. 210*001 

— .211 * 001 - 
• 217*001 

— . 220 * 001 -. 
. 222*001 

. 221 * 001 — 

. 226 *001 
_ . 227 * 001 .- 
. 229*001 
_ . 230*001 — 
• 230*001 

^. 23l -* 001 __ 

. 232*001 
_ . 232*001 — 
. 233*001 

. 233*001 — 

. 233*001 

» 251 * 001 _ 

. 231*001 


I . _ 


OKiGINAL PACu IS 
OF POOR QUALITY 


■ OCIIW HrilMft MftMC I«AJ lucrot COMMECIUC MaKC-Cim*. 




-za. 


-II HC- 
SiC 


-ALT- 

NFT 


¥CL - 

FT/SEC 


-MACH — ANStC- 
NO AT1ACN 


-ACfN(U.OS 
MO. /FT 


-HCAT-COCF-RCC £MTMALPJr~BAO CQUIl 
LBH/SFT-S BTU/LBN OCG F 


-COMV MATC- 
BTU/SFT-S 


-RAD-RATC— 

BIU/SFT>S 


—lOI-RATC — 
BTU/SFT-S 


-HCAT-LOAO- 

BTU/$FT 


M.O IBB.O IA1T2.3 27. «2 
-10.0-STJ.a-S«lS«.l 

IB.O SSB.9 3M19A.M 52. ST 
-22.0-39S. 2.-59200.7-53 »99- 

2B.0 332. S 39202.9 3S.S0 
-J9.0 -321.3-393 B9.B-3A.3T-. 

90.0 310.7 3915B.S 37.22 
-95.0 -302.4 3931S.t-3T.BB- 

50.0 295.5 3903B.9 3B.99 
-55.0- 2B9.0-33920.3-3B.JI- 

40.0 2B3.1 33775.1 3B.21 
-45.0- 27B.2- 23590.5 -37.99- 

70.0 273. B 33245.1 37.43 
_IS.0-270.i-3292B.3-37-.2&. 


IS. CO .99T*001 .305-009 


15.00 .20T«002 

— 15.00 — .929«002- 
15. on .BB1*002 

— 15.00 U49*003. 

15.00 .319*003 

.9?^*00 T 


.235*005 


722.9 


.70B*000 


.359-001 


•799*000 


.000 


40. 0 247.2 32519.5 34.74 
45.0 249.7-32047.1-34.24- 

90.0 243.0 31542.4 35.71 
—95.0-241.9-31090.4-35.04- 

IdO.O 241.3 30504.4 39.34 
105. 0-2 40.X-2 9973. 1_13.71_ 

110.0 240.4 29953.4 33.12 
115.0 241. 0-2B943. 5-32. 43- 

120.0 241.7 24947.1 32.19 
— 125•0-242•7-2B043.2-J1.75- 

130.0 243.9 27443.1 31.29 
135.0-245.3-27294.9— 30.B4- 

190.0 244.9 24941.9 30.52 

— 195.0-244.4-24444.3 30.19- 

150.0 270.5 24933.7 29.90 
155.0-272.5-24204.9-29.45 

140.0 279.4 24002.4 29.92 
L70.O-279.1-25442.4-29U15- 

140.0 243.9 25934.4 24.74 
190.0-249.0-2529 9.3-24.54- 

200.0 299.9 25119.0 24.92 

— 210.0-299.4 25004.2 27.97- 

220.0 305.5 29930.7 27.50 
230.0— 311*3-29479. 0-2X«04- 

290.n 317.3 29430.9 24.49 
- -250.U -32 3.5-29 794.4-24.29- 

240.0 329.7 29773.1 25.97 
— 270.0-334.2-29752.3 -25.34- 

240.0 392.7 29739. B 29.79 
29 0*0-192*9-2922 0.1-29*29_ 

300.0 354.2 29707.0 23.72 
310.0-343.2-29499.4-22*95- 

320.0 370.2 29443.1 22.07 
330.0-377.9-29472.4 -21.27- 

390.0 349.4 29442.1 20.53 
350*0-292*2-29451. 

340.0 399.7 29491.4 14.79 


15.00 .414*003 

—15*00 .117* 009— 

15.00 .143*009 

— 15.00 —*212*009- 
15.00 .249*009 

IS. 00 *3244009— 

1..00 .341*009 

— 15.00 —.932*009- 
15.00 .949*009 

—15.00— .947*009 - 
15.00 .992*009 

15.00 *9944009 

15.00 .990*009 

—15.00 — .972*009- 
15.00 .952*009 

— 15.00— *929* 009- 
15.00 .391*009 

15*rO *3524009 

15.00 .322*009 

15.00 -*290*009- 
15.00 .254*009 

— 15.00 — .224*009- 
15.00 .202*009 

— 15*00 *1594009- 

15.00 .117*009 

—15.0C— -.471*003 
15.00 .492*003 

— 15.00— .953* 003- 
15.00 .315*003 

15.00 .159*003 

— 15.00— *107*3)03- 
15.00 .759*002 

— 15.00 .51240u2- 

15.00 .352*002 

15*00 *299*002 


15.00 .171*002 

. .15*00 — *120* 002- 
15.00 .404*001 

-15.00 -*555*001- 
15.00 .390*001 

.15*00 *2414001- 

15.00 .149*001 


.595-009 

.430-009 

.239*005 

•239*005- 

953.4 

1090.4 

•137*001 

•191*001- 

•194*000 
.249*000 

•152*001 

-220*001 

•131*002 
•292*002 

.115-003 

•239*005 

1295.0 

•265*001 

•573*000 

•322*001 

•905*002 

.143-003 

•234*005 

-1«76.0 

-.929*001 

•111*001- 

—535*001 

.462 *002 

.213-003 
020=003 

•239*005 
-—233*005 

1406.4 

1774.4 

•944*001 

.415*001— 

•206*66 i 

-tf *nni 

•695*001 .103*C03 

, 953*001 •1.94.*O03 


333*003 

901*>003. 

974-003 

594-003- 

605-003 

4424003. 

739-003 

77«-003 

404-003 

414-003 

417-003 


94-003 
75-003 - 
53-003 
722-003— 
4B4-003 


417-003 
540-003 
599-003 
S09-003 
975-003 
9124003- 
359-003 
306-003- 
242-003 
223-003- 
1BB-0G3 
4003- 
139-003 
113-003- 
955-009 
403-009 
477-009 
575=009- 



.232*005 
-*230*005- 
.229*005 2295. 

-*225*005 2351. 

.222*005 2930. 

2943. 

.212*005 
-.204*005 
.200*005 
-*193*005 
.147*005 
10*00 
•179*005 
-.169*005 
•163*005 
-*154*005 
.159*005 
-*195*005 
.196*005 
-*193*005 
.190*005 
-.134*00 
.136*005 
-*U2*005 
.130*005 
-•124*005 
•127*005 
-*126*005 
•125*005 
-*129*005 
•129*005 
-.129*005 
•123*UG5 
-•123*005 
.123*005 


•759*001 
-.494*001- 
.106*002 
-*U9.«002. 
•130*002 
.*193*00 



.-401 

799 

.*123*005 10 


151*002 
155*002 
156*002 
153*002. 
194*002 
191*002 
139*002 
126*002 
119*002 
110 * 002 - 
102*002 
440*002 
469*001 
400*001 
735*001 
474*001 
429*001 
25*001 
995*001 
379*002 
322*001 
272*001- 
224*001 
152*002 
142*001 
134*001. 
115*001 
949*000 
419*000 
92*000. 


993-009 

929-009- 

354-009 

309-009. 

241-009 


•123*005 

457.3 

.593*000 

.930-005 

.599*000 

.233*009 

•123*005 

414.2 

.511«000 

.241-005 

-511*000 

.239*009 

.123*005 

571.9 

•932*000 

•905-006 

•932*000 

•239*009 

•123*005 

530*7 

-.-•347*000 — 

• 254-004 

.347*000 .235*009 

•123*005 

993.4 

.315*000 

.147-004 

.315*000 

•235*009 


.230*000 


514*001 
730*002 
945*001 
119*002- 
134*002 
93*002 
135*002 
114*002 
479*001 
551*001- 
314*001 
94*001- 
431*000 
241*000 
132*000 
773-001. 
991-001 
33B.-002 
239-001 
151-001. 
112-001 
032-002 
419-002 
L1=0J 
220-002 
135-002 
4*8-003 
997-003 
303-003 


•127*002 

-•143*002 

•209*002 

-•234*002- 

•264*002 

.•244*002 

•246*002 

-.271*002. 


.200*003 

.-272*002 

•369*003 

-.975*002 


.601*003 
12*002 
.442*003 
•102*009. 
•299*002 .115*009 

-204*002— —124*009- 

•179*002 .134*009 

— 154*002_ .39.2*009 

.191*002 .152*009 

—124*002 .154*002 

•120*002 .145*009 

-111*002 .170*009. 

.103*002 .174*009 

—449*001 .141*009- 

•472*001 .145*009 

-. 402*001 .149 *002 

•734*001 .193*009 

—479*001 • 194 *009- 

.429*001 .200*009 

324»001 .204*002 

.995*001 .210*009 

.379*001 .219 *009 . 


ncro 

Z" 22 

TJ S 

3D I— 


.322*001 
-272*001- 
•224*001 

144=003 .352?00L. 

114-003 .142*001 

929-009 .134*001 


244-009 

144-009- 

105-009 

442=005- 


•115*001 

-949*000. 

.419*000 

-492*000- 


.214*009 
•223*009_ 
.223*009 
-224*002- 
.227*009 
•229*009 . 
•230*009 
-231*009- 
•232*009 
-233.«002_ 


O "O 
.n. J» 
> o 
r- r*i 

3 d 5 


•111=004. 

703-007 


_.222.«Q00 

.230*000 .236*009 


190-009 


123*005 


921.9 





_ KEL 
FT/SCC 


NACH- ANGLE- 
NO ATTACK 


-RLTNOLOS HEAI COEE-GEC ENTNAU>1_JIA(L EQUll^ CONV NATL. 

NO. /FT L8N/SFT-S GTU/LBN OEG F BTU/SFT*$ 


.RAO-BATE-^ 

BTU/SFT-S 


JOT-BATC_ 

BTU/SFT-S 


B.O SS9.0 3A172. 

10.0-571. S.JK ABB. 

IB.O ISB.f SB19B. 
-22.0-5B5.2-5B200. 
2B.0 132. S 1B202. 
IB.O 321.1--3B1B9. 
BO.O 310.7 3B1SB. 

•lS.Q.3a2.A_3BllS. 

S0.il 29S.S 3B03B. 

- S5.0-2B9. 0-33920. 
BO.O 2A3.I 3377S. 

— AS.O 27B.2-33SB0. 
70*0 273.B 3326S. 

7S. 0-270. 1-32921 • 

aO.O 247.2 32S19. 
-- BS.O 249.7 32047. 
90.0 243.0 31S42. 

- 9S.0 241.9-31090. 
ICO.O 241.3 30S04. 

—lOS.Q-2 40. 7-29913. 

110.0 240. «> 299S3. 

- IIS.Q 241.0 -2B943. 

120.0 241.7 2B9B7. 
-12S.0 242.7 2B043. 

130.0 243.9 27443. 
— 1 3S« r_24Sc3_2129B^ 

190.0 244.9 249BI. 
-195.0 244. 4 24444. 

150.0 270.5 24933. 

- 155. U 272.5 2423B. 
IbO.O 279.4 24002. 

-170.0-279.1-25402. 

140.0 2B3.9 25934. 
—190.0 2S9.0 25299. 

200.0 299.9 25119. 

- 210.0 299.4 25004. 

220.0 305.5 29930. 
_2 iO. 0 -111 . 3-29 a 1.9 . 

290.0 317.3 29430. 

- 250.0 .323.529794. 
2b0.0 329.7 29773. 

. 270.0-334.2 29752. 

240.0 392.7 29739. 
_290.0_399. 9-29720. 

300.0 354.2 29707. 

- 310.0—343.2-29499. 

320.0 370.2 294B3. 
-330.0-377.9-29472. 

390.0 349. B 29442. 

350.0 3 92.2 29451. 

340.0 399.7 29491. 


3 27.92 15. UO .997«0Q1 .334>009 .235*005 

4-30.06 15.00 .B91.t no i .4 42-009 .23 5*005 

9 32.57 15.00 .207*002 .459-009 .239*005 

7- 33.99 15.00 .929*002 .920-009 ^39*005- 

9 35.50 15.00 .441*002 .124-003 .239*005 

4 34.37 15.00 U4S* 003 .203-003 .234*005- 

5 37.22 15.00 .319*003 .234-003 .239*005 


750.1 .745*000 

—4550 001*001- 

983.0 .152*001 

-1120.9 .212*001- 


1275.3 
-1505.8- 

1424.3 


9 34.99 15.00 .414*003 .349-003 

3-3407 15.00 012*0091 .9.99-003— 

1 34.21 15.00 .143*009 .527-003 

5 -37.99 15.00 012*009 •60SrJ)03— 

I 37.43 15.00 .249*009 .470-003 

3- JLLOS 150)0 024*009 054*00 3_ 

S 34.74 15.00 .34K009 .413-003 

1-34.24 15.00 032*009 .44X-003— 

4 35.71 15.00 .949*009 .495-003 

4- 35.04 15.00 — .947*009 004*00 X_ 

4 39.34 15.00 .992*009 .909-003 

1- 33.J1 15.00 .994 * 0 09 .899 -003 

8 73.12 15.00 .990*009 .849-003 

5- 32.41 15.00 072*009 .459*001— 

1 32.19 15.00 .952*009 .839-003 

2- 31.25 15.00 029*009 .400-003— 

1 31.29 15.00 .391*009 .742-003 

9-30.44 15.00 .351«J)0!I . 47T-0 D3 

9 30.52 15.00 .322*009 .443-003 

3 30.19 15.00- -^290* 009 .693-003- 

7 29.90 15.00 .254*009 .403-003 

9-29.45 15.00 .224*009 .549-001— 

4 29.92 15.00 .202*009 .527-003 

4 24.78 15.00 .117*009 r393-003~ 

3 24.54 35^00 .471tr-''3 .338*003 — 

0 24.92 15.00 .492*1:3 .29:-Oo3 

2- 27.97 15.00 .953*003 .297*003— 

7 27.50 15.00 .315*003 .204-003 

Q-27..06 15.1)0 .220*0 03 .17 4-003 

9 24.69 15.00 .159*003 .199-003 

4-24.24 15.00— .107*003 .125-003— 

1 25.97 15.00 .759*002 .104-003 

3- 25.34 IS.OCL— .512*002 .449*009 — 


.232*005 

-.230*005- 

.224*005 

..225*Q0Sl- 

.222*005 

-.211*005- 

.212*005 

-.204*005- 

.200*005 


1955.2 

-210S.Q- 

2294.5 

-2351.0- 

2927.9 
_X442.3L 

2946.9 
-2955.4- 

2344.4 

-2290.4- 

2202.9 


15.00 — .947*009 .904*00 X .193*005 2290.4 .149*002 

15.00 .992*009 .909-003 • 147*005 2202.9 .163*002 

15.00 .5141X104 .499*00 3- .I80*0 n s 2123 .1 .154*002 

15.00 .990*009 .849-003 .179*005 2042.4 .199*002 

15.00 — .972*009 .459*003 .1441005 2009.7 .139*002 

15.00 .952*009 .839-003 .143*005 1944.2 .131*002 

— 15.00 — .929*009 .400-003 .154*005 1922.2 .122*002 

15.00 .391«0C9 .742>Oo3 .159*005 1477.1 .113*002 

15.00 n351«J)0!l . 47T-0 n 3 .19 9*005 1T9 P.1 . 913*001 

15.00 .322*009 .443-003 .194*005 1742.4 .941*001 


299*001 

970*D01... 

591*001 

481*001 

435*001 

995*001 

117*002 

132*002-. 

199*002 

iS9*002_ 

147*002 

172*002-. 

173*002 

.14«*002— 

163*002 

X54*002-_ 

199*002 

139*002- 

131*002 

122 * 002 — 

113*002 


.S19*001 .117*000 

-•642r001 .115*001. 

.131*000 .165*001 

-.257*000 .234*001- 

.510*000 .395*001 

-.990*000 .S69*00X 

.149*001 .729*001 

-.301*001 .942*005 

•960*001 .139*002 

-.499*00 1 .149*002 

•475*001 .209*002 

-.104*002 .234*002 

.121*002 .245*002 

-.127*002 .244*002 

• 12 >*002 .247*002 

.^103*002 .275*002 

.777*001 .251*002 

. .990*001 .21 4*002 

.241*001 .191*002 

-. 1 SX« 00 002 

.541*000 .159*002 

-.232*000 .192*002 

.114*000 .132*002 

-.447-001 .123*002 

•934-001 .119*002 

-.300=001 .974*001 

.213-001 .943*001 

-.139=001 .444*001 

.994-002 .815*001 

- .739-002 .751*001 

.551-002 .492*001 

-. 329=002 . 541 *001 

•194-002 .999*001 

-.120-002 .914*001 

•759-003 .354*001 

-.992-003 .302*001 

•270-003 .252*001 

-.144=003 .212*001 

.103-003 .140*001 

-.342=009 .151*001 

•234-009 .127*001 

-.197.-009 .107*001 

.937-005 .900*000 

-.544 =00 5 )lI44*D00. 

•343-005 .457*000 

-.250-005 .544*000 

•340-004 .974*000 

-.224-004 ..904*00a 

>194-004 .399*000 

-•944=007 ..SOllOOa 

.425-007 .255*000 


-.193*005 1737.9. 

•190*005 1490.4 

• 134*005 1497.5- 


4 29.79 15.00 .352*002 

1-29.29 15.00 .299±0a2_ 

0 23.72 15.00 .171*002 

8-22.95 15.00 .120*002- 

3 22.07 15.00 .404*001 

4-21.27 15.00 .555* OOX- 

1 20.53 15.00 .390*001 

4 14.79 15*00 .149*001 


.799-009 

_.437=0Q9_ 

.596-009 

-.970-009- 

.397-009 

-.337=009- 

•249-009 


.136*005 
-.132*005- 
130*005 
-.124*005^ 
.127*005 
-.126*005- 
.125*005 
_.129«005_ 
.129*005 
-.129*005- 
.123*005 
-.123*005- 
.123*005 
-.123*005- 
.123*005 
-.123*005- 
.123*005 
. .123*Q0X. 
•123*005 


-.299=009 .123100X 

.211-009 .123*005 


1409.5 
-1514.5- 

1937.5 
-1340.4- 

1290.7 
-1217^.- 

1199.2 

_10T5.jL_ 

1013.7 
_950.9_ 

491.5 

_433.1L. 

779.7 
_JJ0.t_ 

446.1 
—699. 1_ 

594.7 
_ 554.x. 

514.3 

_9B2.JL- 

999.7 


•844*00L. 
.419*001 
..751*001- 
•491*001 
-.541«001_ 
.993*001 
.•914*001.. 
.354*001 
..302*001 . 
.252*001 
-.21 2*001- 
•140*001 
-•151*001.. 
•127*001 
.•107*001.. 
•900*000 
744 *000- 
.457*000 
..544*000- 
•974*000 
-.904*000 . 
•399*000 
_.sai*ooo_ 

•255*000 


-HEAT LOAO- 
4TU/5FT 

~M0 

_*5Al«00i_ 

.192*002 

..•243«002__ 

.934*002 

-.712*002-- 

•110*003 


948*001 -153*001 

139*002 .210*003 


.149*002 

•209*002 

.234*002— 

.245*002 

•244*002_ 

.247*002 

.275*002-- 

.251*002 

•214*002— 

.191*002 

•Xt0t0D2_ 

.159*002 

.192*002— 

.132*002 

.123*002— 

.119*002 

•.9.74*001-- 

.943*001 

• 444*001 

.815*001 


-.243-*003_ 
•375*003 
.•944.*OOX_ 
•411*003 
_.J99*003_ 
.492*003 
..103*009.. 
.114*009 
-.120*009— 
•134*009 
.^92*009- 
.155*009 
-• 143 *009- 
.170*009 
.174*009— 
.142*009 

jtl4.7x00%_ 
.192*009 
-.197 *009 - 
.201*009 


. 751*001 .205 *009. 

.492*001 .209*009 

• 541*001 •215*.009_ 

•999*001 .220*009 

•914*001 .225*009. 

.354*001 .229*009 

.302*001 .232*009. 

•252*001 .235*009 

• 212*001 . 217 _* 009 _ 

•140*001 .239*009 

•151*001 .291*009. 

.127*001 .292*009 

•107*001 •293*009- 

•900*000 *299*009 

jlZ44«D00 *295*009. 

.457*000 .294*009 

.544*000 .294*009- 

.974*000 .297*009 

•-904*000 .X97-*009- 

.399*000 .294*009 

•.301*000 ^.-294=00-9. 

•255*000 .294*009 


1 - 


IKE IBAJ ISXSEOl COMWECtUE MAMt EM¥-i 




.imc_ KLt ¥EL NACH— ANCLE. —JIETNOLOS ME AT-COEE -NEC CNTNALEI-«A0 EQUXL— CONV NATE- 

SEC RFT FT/SCC NO ATTACK NO. /FT LBN/SFT-S CTU/LBN DEC F BTU/SFT'S 


K.O SS9. 

— 10.0 ~:ts. 

IC.O SSB. 

22.0 SK5. 

2 B.0 332. 
..-3««0 321. 

«0.0 310. 
«S. 0-302. 

50.0 295. 
SS.O 2B9. 

CO.O 2B3. 
AS.O 2TB. 

70.0 2T3. 
75.0-270. 

aO.O 2C7. 

— C5.0 249. 

90.0 243. 

— 95.0-241. 

100.0 241. 
luS.0-240. 

110.0 240. 

115.0 241. 

120.0 241. 
-125.0 242. 

IJO.O 243. 
_135. 0-245. 

190.0 214. 

195.0 249. 

150.0 270. 
-155.0 272. 

IbO.O 279. 
-170.0-279. 

140:0 203. 
. 190.0 2B9. 

200.0 299. 

210.0 299. 

220.0 305. 
-- 2.S0. 0-311. 

290.0 317. 

250.0- 323. 

260.0 329. 

— 270.0-334. 

240.0 392. 
290.0-399. 

300.0 354. 

— JIO.O 343. 

320.0 370. 

337.0- 377, 
39ki.O 349. 

— 35;i.o—39r. 

340.0 399. 


0 39172 
5-391B9 
9 39199 
2 39200 
5 39202 
1-39119 
7 39154 
4-39115 
5 39034 

0 33920 

1 33775 

2 33590 
4 33245 
1-32924 

2 32519 
7 32047 
0 31542 
9-31090 

3 30504 
JL.29973 

4 29953 
0 24943 
7 24947 
7.24043 
9 2 74 4 3 
3.27294 
9 24941 

4 244 44 

5 24933 

5 24204 

4 24002 
1-25442 
9 25934 
0 25299 
9 25119 

6 25004 

5 29930 
3 39479 

3 29430 
5 29794 

7 29773 
3-29752 
7 29739 
9-29720 
2 29707 
.2-29499 
.2 29443 
9 29472 

4 29442 
.3-2.9451 
.7 29491 


.3 27.92 15.00 .997*001 .374-009 

.^-30.«)4 15«00 — 39X4001 313>009 

.9 32.57 15.00 .207*002 .732*009 

.7 33.99 - -15.00- .919*003 .102*003 

.9 35.50 15.00 .441*002 .192*003 

.4 34.37 15.00 — .149*003 .224*003 

.5 37.22 15.00 .319*003 .242*003 

.9-37.49 1S.0Q 3X2-«00S 3324003 

.9 34.99 15.00 .414*003 .910*003 

.3 34.37 15.00 — .117*009 .993*003 - — 

.1 39.21 15.00 .143*009 .544*003 

.5 37.99 — X5.00 -^212*009 — -.473*003 — _ 

.1 37.43 15.00 .249*009 .795*003 

.1-37.25 1&.0Q— 3241009 .439*003 

.5 34.74 15.00 .341*009 .909*003 

.1-34.24 15.00— .932*009- .959*003 __ 

.4 35.71 15.00 .949*009 .999-003 

.4 35.04 45.00 — .947*009 .101*002 

.4 39.34 15.00 .992*009 .100*007 

.1-3331 L53UI .994«il09 .tlftsCOl 

.4 33.12 15.00 .990*009 .942*003 

.3.32.41 — 15.00 —.972*009 .959*003 

.1 32.19 15.00 .952*009 .927*003 

.2-31.75 — -15.00 — .929*009 .449*003 

.1 31.29 15.00 .391*009 .494*003 

.9 -30.44 15*00.— 357 *-009 .753-;0a3 

.9 30.52 15.00 .322*009 .759-003 

.3 30.19— -15.00- .290*009 .719*003 - - 

.7 29.90 15.00 .254*009 .470*003 

.9 29.45 —15.00- .224*009 .424*003 - — 

.4 29.92 15.00 .202*009 .545*003 

. 4- 29 . 05 15.00 1 59 * 009 .507-00 3 

.4 24.74 15.00 .117*009 .936-003 

.3 24.54 — 15.00 -.471*003 — .374-0C3 _ 

.0 24.92 15.00 .492*003 .323*003 

.2 27.97 -X5. 00— .953*003 —.279*003 —. 
.7 27.50 15.00 .315*003 .232*003 

.0-27.04 15.00 320*1103 .196*003 

.9 24.49 15.00 .159*003 .145*003 

.4 24.29 15.00— .107*003 .139*003 _ 

.1 25.97 15.00 .759*002 .114*003 

.3- 25.36 -15.00 .512*002 .944*009 

.4 29.79 15.00 .352*002 .433*009 

1.1—29.29 15.00 399X002 .104*009 

.0 23.72 15.00 .171*002 .404*009 

.4 22.95—15.00 .120*002 .522*009 

.3 22.07 15.00 .404*001 .991-009 

.4 21.27 15.00— .555*001 .379*009 

.1 20.53 15.00 .190*001 .321*009 


.235*005 740.1 

.235*005 445.4. 

.239*005 1015.0 

.239*005 1152.3 

.239*005 1304.7 

.234*005—1590*1 
.239*005 1459.1 

.Z33A005 14193. 

.232*005 1971.9 

.230*005 2119.1 

.224*005 2253.4 

.225*005 2355.2 

.222*005 2930.7 

.217*005 29C7«0 

.212*005 2995.4 

.204*005 2972.0 

.200*005 2919.4 

.193*005 2331.3 

.147*005 2299.9 

3409005 21403 

.179*005 2129.2 

.144*005 2072.5 

.143*005 2031.9 

.154*005 1949.5 

.159*005 1934.0 

. 1999005 1499.4 

.194*005 1491.9 

.193*005— -1799.9 
.190*005 1797.5 

.134*005 1702.4 

.134*005 1454.5 

332*005 1569. L 

.130*005 1944.9 

.124*005 — 1909.3 
>127*005 1336.6 

>124*005 1241.2 


740.1 .473 

-445.4 .119 

1015.0 .149 

1152.3 .235 

1304.7 .324 

1590*1 .523 

1459.1 .400 

34 193 .754 

1971.9 .924 

2119.1 .110 

2253.4 .130 

2355.2 .197 

2930.7 .160 

2947.0 .174 

2995.4 .145 

2972.0 .191 

2919.4 .192 

2331.3 .144 

2299.9 .141 

2140.4 374 

2129.2 .145 

2072.5 .155 

2031.9 .194 

X949.5 .135 

1934.0 .124 


.9-19.46 1530 341x001- 

.4 14.79 15.00 .149*001 


-37-7*009. 

.239*009 


125*005 

129*005- 

129*005 

129*0C5 

123*005 

123*005 

123*005 

123*005. 

123*005 

123*005 

123*005 

123*005. 

123*005 

123*005- 

123*005 


1144.3 

JllT.S- 

1051.5 

—944.5. 

927.9 
-444.1 

412.9 
—742.5. 

714.2 
- 473.3. 

426.4 

-543.1. 

599.2 
—504.1. 

964.3 


NAO 4ATE- 
4TU/SFT-5 

.240*001 
-.597*001— 
.115*000 
-.225*000-. 
.994*000 
.444*000- 
.141*001 
_«243*001— 
•903*001 
. .544*001-- 
•744*001 
-.929*001- 
.104*002 
-.Xll*002— 
.105*002 
-.909*001- 
.440*001 
-.924*001— 
.295*001 
-.115*001— 


-70T NAT£— 
BTU/5FT*S 


.NEAT L040 
BTU/SFT 


.901*000 .000 

.325*001 *495*00 L. 

.140*001 .154*002 

• 257*001- .247*002. 

.371*001 .974*002 

.409*001 .770*002. 


.741*001 

^ 102 * 002 - 

•133*002 

.•147*002. 

.204*002 

.239*002- 

.244*002 

..241*002. 

.291*002 

.241*002- 

.240*002 

-.231*002- 

.205*002 

345*002- 


.114*003 

343*003- 

.221*003 

...294*003 

.390*003 

-.501*003 

.427*003 

-.744*003. 

.910*003 

-.105*009 

•119*009 

.131*009- 

.192*009 

_.152.*009_ 


145*002 

.991*000 

•170*002 

.141*009 

155*002 

.203*000 

.157*002- 

.149*009 _ 

194*002 

.103*000 

.19 7*002 


135*002 

.401-001- 

.134*002- 

.143*009 - 

124*002 

.342-001 

.124*002 

•190*009 

104*002- 

-.243?401- 

.lQ 8 .no 2 

.194x009 

107*002 

•144-001 

.107*002 

•201*009 


- .117-001 - 
.473-002 
.497-002 — 
.942-002 

-.244.-002 

.172-002 
.105-002 — 
.640-003 
.347-003- 
.234-003 

...195-003 

.499-009 
.339-009 — 
.208-009 
..29-009 - 
.B20-005 
_.515-005_ 
.335-005 
.219-005 _ 
.315-004 
.199-004.- 
.130-004 

-.443-007 

.597-007 


.949*001 
.909*001 
.433*001 — 
.747*001 
..495*001 

• 59 1*001 

• 945*001 . 
.397*001 
•339*001-. 
.241*001 

..234*001 

.199*001 
..164*001 . 
.191*001 
..114*001 - 
. 100*001 
.•4S1*000_. 
.729*000 
..424*000 _ 
.531*000 
.951*000 — 
.387*000 

-.339*000 

.203*000 


.204*009 
.211*009 
-.215*009 
•219*009 
..227x009- 
.233*009 
..234*009- 
.292*009 
•294*009 
•299*009 
-.251*009- 
•253*009 
•255*009 
.257*009 
-.254*009 
.259*009 
-.240*009- 
.241*009 
•242*009 
.242*009 
•243*009 . 
.243*009 
-.243*009- 
•249*009 




-■omtt Llgxmfi- BBAKt. JBAJLJ 5Jl6C.01_COMJrUlljf ILJlBJft.L_CMJr^ 


line _«LT. 
SEC Kfl 


.. -*EL 
M/SEC 


n«CN _ ANGLE 
NO ATTACH 


AETNOLOS. 

NO./rT 


_MCAT COEF- NEC. ENTNALP.y JIAO EQUIL 
LBN/SrT'S GTU/LBN 0E6 F 


H.O SGG.O SAIT2.S 27.02 
10.0.J7S^S_JAliN.G_30.0A. 

IG.O SSG.O 3A19A.A 32. S7 
22.0 30S.2 3«200.T_33*0?. 

2G.0 332. S 37202. H SS.50 
39.0 321.1 391G0.G. 3G.37_ 

Ad.O 310.7 391SG.S 37.22 
9S.0_302.A-3911S.«_37.i0_ 

50.0 29S.S 39Q3S.9 3G.99 
SS.O 2G9.0..33920.3_3G.31L 

60.0 2G3.1 33775.1 3G.21 
AS.Q 27G.rJ3S90.S_37.99_ 

70.0 273.G 33265.1 37.63 
75.0. 270. J_3292«.3_3Tji23_ 

60.0 267.2 32519.5 36.76 
_ 65. 0.269.T_J2067.1 36.26. 

90.0 263.0 31562.6 35.71 
.__9S.O. 261.9 J1090. 6. 35.06- 

100.0 261.3 30506.6 39.36 


15.00 .997«001 .970-009 

15.0 0 .991*D Q1 ^9JL:!J)01. 

15.00 .207*002 .915-009 

-.15. 00 —.929*002 .126r003. 

15.00 .661*002 .176-003 

15.00 .169t003 .262-003 

15.00 .319*003 .326-003 

_1&.00 .511*003 .315-003. 


15.00 .616*003 

-15.00_.117.*0a9_ 
15.00 .163*009 

.15.00 .212*009 — 

15.00 .269*009 

J5*0O_.J2t*OO3_ 
15.00 .361*009 

J5.0Q .952*003. 

15.00 .969*009 


.513-003 

.616-003. 

.732-003 

..690-003. 

.931-003 

.»1.05rP02_ 

.113-002 

_.120r>002_ 

.129-002 


15.00 .367.*009 .126r002- 

15.00 .992*009 .126-002 

.lb5.a_260..UL99J3.1_J3.Jl 15*00 J95*003 .12Sr002_ 

110.0 260.6 29953.6 33.12 15.00 .990*009 .123-002 

115.0 261.0 .26963.5. 32. 61 15.00 .972*009 .119-002. 

1^0.0 261.7 26967.1 32.19 15.00 .952*009 .116-002 


195.0 266.6. 2. 666.3 30.19 15.00 

150.0 270.5 26933.7 29.90 
.155.0 272.5 26206.9 29.65. 

160.0 279.6 26002.6 29.92 
. 170.0 J(79..1_25662.6_29*05. 

lAO.O 263,9 25936.6 26.76 
.190.0 269.0 25299.3 26.56. 

200.0 299.9 25119.0 26.92 

210.0 
220.0 

.230.0-311. 3l.29679.0_2 I. 06u 

290.0 317.3 29630.9 26.69 

250.0 323.5 29796.6. 26.29. 

260.0 329.7 29773.1 25.97 
J70.0 336.2-29752.3. 25.36- 

260.0 392.7 29739.6 29.79 


.290*009. 
15.00 .256*009 

15.00 .226*009- 

15.00 .202*009 

15.0 0 .159 *009 

15.00 .117*009 


..693-003 

.637-003 
.761-003 
.731-003 
-.6.33:003- 
.595-003 


.193 

.190 

>136 


-15.00. 

15.00 


..671*003 *970-003 

.692*00? .909-003 


299i 

305. 


5 29930.7 27.50 


15.00 .315*003 

_J5W)Q *22a*O03- 

15.00 .159*003 

15.00- .107*003. 
15.00 .759*002 

-15.00— ,512*002. 
15.00 .352*002 


.269-003 
-*2.95:003- 
.207-003 

..179-003 

.197-003 

.126-003 

.109-003 


• 1 24 

• •23 
-• X23 

• 1 2 3 



2511.0 
.2993.7- 

2360.6 

-2317. 3L 

2266.1 
2212.3. 
2172.2 



6 .2. .NO* 

60 


CONV 6ATE-. 

RAD RATE 

.TOT RATE-. 

NEAT LOAD 

6TU/SFT-S 

6TU/SFT-S 

BTU/SFT-S 

BTU/SFT 

.109*001 

.236-001 

.111*001 

.000 

-•.199*001 

--.503:001 

• 159.*001 

.795*001 

.211*001 

.969-001 

•220*001 

.192*002 

.299*001 

-. 190*000. _ 

-.313*001 _ 

_ .352«002 

.909*001 

.376*000 

.996*001 

•560*002 

..652*001 

. .730*000 

-.725*001 

- .931*002 -- 

.751*001 

.135*001 

.666*001 

.191*003 

.999*001 

-•222*001 

•117*002 

.193*003 

.116*002 

.390*001 

•150*002 

•259*003 

.136*002 

•976*001 

. .166*002 

•393*003 

•162*002 

• 695*001 

.227*002 

•994*003 

•163*002 

-.779*001 

.261*002_ 

•546 *003 

•200*002 

.690*001 

.269*002 

•704*003 

-•220*002 

.535*001 

_juS19*002 

.657*003 

•232*002 

•667*001 

•320*002 

•102*009 

-.239*002. 

_.762«001 

• 315*002—. 

•117*009 

.239*002 

•573*001 

•297*002 

•133*009 

...235*002 

• 341*001 

.271*002 

•197*009 

•227*002 

.207*001 

• 29 6*002 

.140*009 

-»2iT«002 

-j>.«4f«000 

_> 22-7*002 

.172*009 

•206*002 

.919*000 

.210*002 

•163*009 

•192«002 

_• 17 1*000 

-.199*002 - 

•193*009 

.162*002 

.667-001 

.163*002 

•202 *009 


*169*002 


.507-001. 


>169*002. 


.211*«09- 


130.0 263.9 27663.1 

31.29 

15. CO .391*009 

.106-002 

.159*005 

2075.1 

.157*002 

.322-001 

.157*002 

•219*009 

135.0 265.3 27':96.9_30.B6 

J5.0Q .3 51* 009. 

.991-003 

•199*005 

-1960.9 

•135*002_ 

.221-001 

•135*002 

__.226*009, 

190.0 266.9 2 .961.9 

30.52 

15.00 .322*009 

.996-003 

•196*005 

1971.6 

•133*002 

•157-001 

.133*002 

.233*009 


005. 

005 

0C5 


1923.1. 

1672.3 

1625.6. 


..123*002 

.113*002 

.109*002 


•969.-002. 

.736-002 

..595-002. 


.123*002- 

.113*002 

.109*002-. 


..290*009 

.295*009 

.251*009. 


.136*005 

1776.6 

•956*001 

•906-002 

.956*001 

•256*099 

• 132*i)0S 

_1663.6 

.609*001. 

.293*002 

_.609*001_ 

•265*009 

.130*005 

1597.5 

•662*001 

.195-002 

.662*001 

•272*009 

.126*005— 

_asi5.5. 

.580*001 

.663-003- 

•560*D01_ 

_ •276.«D09 

•127*005 

1939.0 

.995*001 

•556-003 

.995*001 

.269*009 

.126*005 

-_13S9.6 

.916*001 

.326-003 

.916*001 „ 

.266*009 

.125*005 

1260.6 

.399*001 

.199-003 

.350*001 

•292*009 

.129*005 

1201.3l 

.299*001. 

•122:003 

-.299*00l_ 

.295*009 

.129*005 

1139.0 

.299*001 

.756-009 

.299*001 

.298*009 


005 

005 

DOS. 

005 

005- 


1071. 

1005. 

—995. 

665. 

.631. 


.210*001 

.176*001 

•196*001 

.125*001 

-.106*001. 


•261-009 

•176-009 

..109-009- 

.691-005 

>939-005- 


. 210 * 001 . 

.176*001 

.196*001 

.125*001 

,106*001 


• 300*009.- 
.302*009 
.309*009__ 
.305*009 

>.306_*009- 


300.0 

356.2 29707.0 23.72 

15.00 

.171*002 

.756-009 

.123*005 

763.9 

•910*000 

•262-005 

.910*000 

.307*009 

310.0 

363.6 29699.6-22.95 _ 

—IS.OO— 

.120*002 

.652-009— 

123*005. 

^737.7 _ 

. .769*000 

_ -.169-005 _ 

--.769*000 — 

— •306*009 

320.0 

370.2 29663.3 22.07 

15.00 

•606*001 

.551-009 

•123*005 

666.7 

•463*000 

•266-006 

.663*000 

.309*009 

.. 330.0 

377.9 -29672.6 .21.27— 

-i5.oa_ 

•555* QOl 

-.968-009 _ 

—.123*005 

- —493.0 _ 

— .569*000 -- 

.166-006 — 

.569*000_- 

_ .310*009 

390.0 

369.6 29662.1 20.53 

15.00 

.390*001 

•901-009 

.123*005 

401.9 

.963*000 

•109-006 

.963*000 

.310*009 

.. -350.0 

-392 *2_29 65 1 . 6-J 9. 66__ 

15. na 

-.262*a01 .296-009 

*123*005 

J343.1- 

•917*000 . 

•727-007 

.917*000 

•311*009 

360.0 

399.7 29691.6 16.79 

15.00 

.169*001 

• 293-009 

.123*005 

521.7 

.359*000 

.961-007 

.359*000 

.311*009 


OF POOR QUALllV 


-•OfINft HrUM6 ■■4KC .IMJ-ISlCCOt CjMUfECfHf MUMC 




-•s_ 


_-*CL .- 

FT/SCC 


NACM — AN6LC- 
NO ATTACK 


ICTNOLOS HCAt-COCr.aCC CNTHALFV-aAO.tQUII_.COMV MATC- 

NO./FT LlN/SFT-S BTU/taN DCS F BTU/SFT-S 


-BAD BATC . 
BTU/SFT-S 


^TOT BATC NCAT-LOAO- 

BTU/SFT-S BTU/SFT 


A.O SBt.O 3A172.S 27.92 IS. 00 

-lO.O-STS*S-l«ia%.B-10-04 LS. 

lA.O 9SB.9 99199. « 92. S7 IS. 00 
-22.0 99S.2-99200.7 39.99— -IS.OO- 
2B.0 992. S 99202.9 9S.S0 IS. 00 

-39.0 -92i. 1-39109. B-9A.J7- IS.OO- 


90.0 910.7 991SB.S 97.22 
_9S .O 902.4-991 1 &.9— 97« 

SO'.S 2VS.S 9909B.9 90.99 
--SS.0 -2B9.0-93920.3-9B.S7. 

AO.O 209.1 9977S.1 90.21 
-AS.0-27B.2-S9S90.S-37.99 

70.0 279.0 S32AS.1 37.09 
_7S> 

00.0 207.2 92S19.S SC. 70 

- OS. 0-209. 7-32007. 1-SO. 20 

90.0 203.0 31S02.0 3S.71 

- 9S. 0-201 . 9-31 09 0 . 0-3S . 00 

100.0 201.9 90S00.0 99.90 
-UlS.il 20a.J-299J3>l— 33.J1- 

110.0 200.0 299SS.0 99.12 
IIS. 0-201.0-20909. S-32. 01 

120.0 201.7 20907.1 92.19 
-12S.0-202.7-2000S.2-31.7S 

190.0 203.9 27009.1 91.29 


IS.OO 



IS. 00 


.997*001 

■.B91.O0O1- 

.207*002 

-.929*002- 

. 001*002 

-.109*003- 

.919*009 

■.S17*003. 

.010*009 

-.117*009- 

.109*009 

-.212*009. 

.259*009 


IS.OO 

-IS.OO- 


.901*009 
-.032*009- 
IS.OO .909*009 
-IS.OO _OB7*009- 
IS.OO .992*009 

a s.oa .9JOAO09 

IS.OO .990*009 

-IS.OO .972*009- 

IS.QO .9S2*009 

-IS.OO .929*000- 

IS.OO .991*009 


.S9S-009 

2A0^9- 

'100-009 

-.390^003- 

.200-009 

-.927^009- 

.901-009 

..901-009 

.S9S-00S 

..71S-003- 

.OSO-009 

..97S-00S- 

. 100-002 

-.X22r002_ 

.191-002 

-.199-002 

.199-002 

-.190-002- 

•19T-002 

-.193=002- 

.192-002 

-.190-002- 

.199-002 

-.129-002- 



.922*009 

-.290*009 

.290*009 

-.220*009 

.202*009 


190.0 200.9 20901.9 90. S2 

195.0- 200.0 200 00.3-30.19- 

150.0 270. S 20933.7 29.90 
ISS.Q 272.S 20200. 9.-79. OS. 

100. 0 279.0 20002.0 29.92 

-170.0-279.1--2S002.0-79.CS IS.OO US9j>.Q0« 

100.0 203.9 2S930.0 20.70 IS.OO .117*009 

190.0- 209. 0-25299.3-20. SO 3S.00 _ .071*003 

2u0.0 299.9 2S119.0 2F.92 IS.OO .092*003 

210.0 299.0 2S000.2 27.97 IS.OO— .953*003 

220.0 90S.S 29930.7 27. SO IS.OO .31S*003 

-230.0-311.3-2907.9 .0-22HIO 1S..TQ .220AOOS- 

290.0 917.3 29090.9 20.09 IS.OO .159*009 

-2S0.0 329.3.29790.0.20.29 IS.OO .107*003- 

200.0 329.7 29773.1 2S.97 IS.OO .759*002 

-270.0-990.2-29752.9 -2S. SO IS.OO .512*302. 

200.0 392.7 29799.0 29.79 IS.OO .352*002 

-290.0— 39B. 9-29220. 1-29 .29__13.0Q__«23«±002- 


. 110-002 
.109-002 
.9;i-oos 
-.900-009 
.090-009 
19=003. 
.033-009 
..S9S-003 
.990-003 
.390-003. 
.390-003 
-.209=001 
•290-009 
—202-009 


900.0 9S0.2 29707.0 29.72 
-910.0-90S.2-29099.0-22.9S- 

920.0 970.2 29009.9 22.07 
-990.0-977.9-29072.0-21.27— 

390.0 909.0 29002.1 20.53 


IS.OO .171*002 

-15.00 .7 20* 002- 

IS.OO .000*001 

-IS.OO .SSS*001- 

IS.OO .390*001 
IS.OO .201*001 


.170-009 
— .193-009 
.121-009 
.103-003. 
.079-009 
— .2S0-00O- 
.099-009 
_-591-009_ 
.900-009 
.902-009 


.2SS*00S 

..233*005- 

•299«00S 

-.239*005- 

•239«OOS 

-.230*005- 

.299«00S 

..233*005- 

•232«00S 

-.290*005- 

.220*00$ 

-•22S*00S- 

•222*005 

>2123005- 

•212*00S 

-.200*005- 

.200*005 

-.193*005- 

.107*005 


.179*005 
-.100*005 
•109*005 
-«1S0*00S 
.1S9*005 
L9BAO03 
.190*005 
.199*005 
.190*005 
-.130*003 
•190*005 
-.132*003 
•190*005 
.120*005 
.127*005 
•120*005 
•125*005 
19*303 
.129*005 
.129*005 
•123*005 
-.129*005 
.129*005 
-.321*003 
•129*005 
-.123*003 
•123*005 
-.123*005 
•123*005 
-i>i*nn9 


095.5 

1000.3- 

1195.0 
-1291.0- 

1951.0 
-1090.3- 

1002.9 

-USL 

2110.0 

-2297.1- 

2901.7 
-2902.0- 

2550.0 

-2021.0- 

2090.3 

-2030.9- 

2599.7 
-2S92.1- 

2979.2 



2002.0 

2019.0 

1959.0 
-1910.9 

1002.9 
-1703.3- 

1075.1 

1509.9- 

1509.9 
-1920.1- 

1990.0 
-1209.3- 

1190.0 
-1129.3 

1059.0 
_ -995.0- 

990.0 
-OOi.f- 

090.0 
—702.0- 

791.0 
— 0B9.»- 

091.0 

--002.0- 

550.7 


>120*001 
072*001- 
.299*001 
-.390*003- 
.979*001 
-.755*001- 
•071*001 
.109*002-- 
.139.002 
-.100*002- 
•100*002 
-.213*002 . 
.232*002 
-.2S0«.0Q2_ 
•200*002 
-.274*002- 
.270*002 
-.272*002.- 
.209*002 
251*002- 
230*002 
223*002- 
210*002 
• 390*002- 
.102*002 
-.1SO*002_ 
.159*002 
-.199*002 
.190*002 
-.120*002 . 

•111*0J2 
-.931*00 1_ 
•791*001 
-.071*001- 
•S7S*001 
-.909*001- 
.900*001 
-.391*001-. 


.200*001 

•293*003 

•203*001 

-.171*001 

.195*001 

-.32ST.001- 

•105*001 

.•91*2*000. 

.700*000 

-•OS3*000 

.501*000 

-.909*000- 

•910*000 


220-001 

.129*001 

.000 

>.905-00 1 

.1*/.I*001_ 

.917*0111 

909-001 

.C53*001 

.221*002 

>177*000 

.350*001 

. .909*002 

950*000 

.500*001 

.009*002 

>OOU*OOQ 

• 029*003 

•109*003 

120*001 

.990*001 

.101*003 

.>07*001 

.330*002 

.210*003 

>317*001 

.100*002 

•292*003 

>990*001. 

.205*002- 

.3A5*003 

002*001 

.290*002 

•990*003 

720*001 

.205*002 .033*003 

029*001 

•315*002 

.702*003 

.012*001 

.3 93*003. 

.994*003 

027*001 

•351*002 

•112*009 

711*001 — 

- .397*002- 

.129*009 

539*001 

•331*002 


>997.* 001 

.305*002- 

.103*009 

>199*001 

•202*002 

.177*009 

l9 093000 

.200*002 .393*009 

>900*000 

.292*002 


>1S9*000 

_.229*003 

.215*009 

000-001 

.211*002 

•220*009 

.973-001 

—.190*002- 

.230*009 

>300-001 

•102*002 


>200=001 

^350*003- 

.259*009 

190-001 

.159*002 

.201*009 

922 '002 

..193*002 

•209*009 

000-002 

•131*002 

•270*009 

SOB -002 

.120*003 

-.202*009 

979-002 

.111*002 

•200*009 

220=002 

^31*001_ 

.290*009 

195-002 

.791*001 

•907*009 

029-003 

.072*001 

-.319*009 

SlO-003 

.573*001 

•320*009 

309-009 

.■909*003 

•325*009- 

105-009 

•900>001 

•330*009 

.119=003 

.391*003. 

.339*009 

700-009 

.200*001 

•337*009 

202=009 

.293*001- 

•J39*0a9 

109*009 

.203*001 

.992*009 

101-i09 - 

. .371*001 

.993*009 

099*005 

.195*001 

.395*009 

905-005 

.123*nni 

.394*009 

209-005 

cl05< 001 

•390*009 

172-005 - 

-.900*000- 

-.399*009 

290-000 

.700*000 

•399*009 

357-000 

.053*000 

-.3SOHIOO 

102-000 

.501*000 

.951*009 

370=001 


990-007 

.410*000 

.552*009 


O O 

^ s 

TJ O 


c 




3D F 

O 'n 

c - i 
> •. 

L • 1 

w 7 


900.0 999.7 29091.0 10.79 15.00 .109*001 


390*009 


•129*005 


.jrmt »LI WCL NACH AM6LC KUOLU M£AI_COt£_Jl£C. £M1HALPT_II*0 CQUIL— CONV .iAIt. 

see Rri ri/scc no attack no. /ft lbn/sft>s otu/lon oco f otu/sft^s 


K.O SKO.O 5A1T2.5 27.02 IS.t 
-aO.O_XU^S_S«l«A .4-SO*OA 

14.0 SSO.f 341M.4 32. S7 IS.C 

-22.0-J4S.Z 34200.7 33. f« 1S.8 

24.0 332. S 34202.4 3S.S0 IS.O 

.^4.0 J21.1 J4149.4. 34.37 IS. 8 

40.0 310.7 341S4.5 37.22 IS.O 

_JlS.a-3a3.A_3431S.f_3L.JSt 15^8 

50.0 20S.S 34034.4 34.40 IS.O 

—SS.O. 240.0 33920.3-34.3 7 IS.O 

40.0 233.1 3S77S.' 34.21 IS. 00 

_4S.0_274.2-S3S40.S-17.f« lS.iia. 

70.0 273.4 3324S.1 37.43 IS. 00 

7S.D 270.1 32024.3 3 7. 2S IS.C 

40.0 247.7 S2S14.S 34.74 IS.O 

-4S.0. 244.7 32047. l-34.^e IS.O 

00.0 243.0 3IS42.4 3S.71 IS.O 


IS. 00 .447*001 .737-004 

-LSJIO .24X4001 .101-003 

IS. 00 .207*002 .144-003 

XS.OO .424*002 ^201-003 . 

15. 00 .441*002 .279-003 

XS.OO .149*003 .443r003- 

15.00 .314*003 .SlS-003 


.414*003 

_.117±004l 

.143*004 


.40S-003 

_.94A?00S- 

.liS-002 


112*004 .132^002 .22S 


IS. 00 ->49*004 

_lS.Oa__> )2X*00f. 
IS. 00 .rti«oo4 

XS.OO Ci04_ 

IS. 00 .4«*'C04 


.144-002 

_. 14 S= 0 a 2 _ 

.177-002 

U44r002. 

.19S-002 


*00S 

« 00 »— 

*00S 

*oos_ 

*oos 

•oos 

*oos 

l*rjOS_ 

*oos 

•oos 

*oos 


.9S.0-241.JL31040.4-SS.04 15-00 .SAltOO* .194-001 


100.0 241.3 30S04.4 34.34 


.492*004 


.197-002 




110.0 240.4 244S3.4 33.12 IS. 00 .490*004 

XIS.C X41.0-24943.S_ 32.41 15.00 .472*4109_ 

120.0 241.7 24447.1 32.14 15.00 .452*004 

12S.0_242.1- 24043.2 -31.7S 15.00 .424*004. 

130.0 243.9 27443.1 31.29 IS. 00 .3«1*004 

115.0 245.1 27294.9 30-4 4 15.00 .357*004 

140.0 244.9 24941.4 30. S2 IS. 00 .322*004 

. 14S.0. 244.4.244 44. 3X0. 19 IS.OO .290* 004. 

150.0 270. S 2t>433.7 29.90 IS.OO .2S4*004 

1SS.0.X72. S 24204.9-29.4S IS.OO .224*004 

140.0 274.4 24002.4 29.42 IS.OO .202*004 


.193-002 
-.147^00 2— 
.142-002 
_*17-4?002_ 
.144-002 
_.X95r002_ 
.149-002 
-.140-002— 
.131-002 
-.123-002— 
.llS-002 


170.0-279.1 2S442.4 29.05 IS.O O .154*004 .99 >-an i .13 2* 


140.0 243.9 2S4S4.4 24.74 IS.OO .117*004 

190.0- 249.0-2524 9.3 24. S4 IS.OO .471*003- 

200.0 294.4 2S119.0 24.42 IS.OO .442*003 

-210.0-299.4 2S004.L 27.97 XS.OO .4S3*003- 

220.0 TOS.S 24930.7 27. SO 15.00 .31S*00S 

-230. 0-31 1aJlX4474.0-2L.04 IS.OO .220*J)03_ 

246.0 ^U7.3 24430.9 24.64 IS.OO .154*003 

250.0 - 323. S 24 794.4-24.24 IS.OO— .101* 003- 

240.0 329.7 24773.1 2S<97 IS.OO .734*002 


.4S4-003 
_ .734-003 
.634-003 
-.S36rOOS- 
.4S4-003 
_.344-003_ 
.324-003 
-.273-003 
.231-003 


270.0. 334.2 24752.3-25.34- 

240.0 342.7 24734.4 24.79 
-290.0-349.9-24 720. l-24.24_ 

330.0 3S4.2 24707.0 23.72 
310. 0-363. L 24494. 4-22. 9S- 

320.0 370.2 24443.3 22.0* 

330.0. . 377.4-24472. 4-21.XL- 

340.0 344.4 24442.1 20. S3 


IS.OO .512*002 .194-003 

IS.OU .352*002 .143-003 

XS.On .244*00 2 .139 -003 

IS.OO .171*002 .119-003 

XS.OO .120*002 .102-003. 

15.00 .404*001 .46S-004 

XS.OO .555*001 .734-004- 

19.00 .390*001 .430-004 


■350.0, 392.2 X44SX.A-19.44 15.00 .241*001 .599=009 . 

360.0 399.7 24641.6 14.79 15.00 .149*001 .460-004 


.171*001 


1264.0 

-X422-2- 

1549.4 
-1450.2- 

19S3.9 

_2113.1_ 

2244.2 

_2407.6- 

2543.5 
-2446.L- 

2721.5 


-DOS 2192.4 

OOS 241S.S 

OOS 2416.3 

OOS 2749.7 

OOS 2234.9_ 

OOS 2643.4 

JiOS 2429.4_ 

OOS 2S41.0 

OOS 2S2S.A— 

nos 2441.0 

OOS 2424.5— 

oos 2371.9 

OOS 226«.2_ 

OOS 22S9.2 

OOS 2203.2— 

OOS 2145.4 

OOS 209S.4— 

OOS 2044.0 

QO S 193 6. T 

005 1440.7 

005- — -1794.9-_ 
00S 1663.1 

005 X519.9— 

OOS 3446.7 

005 1903.JL_ 

OOS 1326.9 

005 12S2.4— 

005 1179.7 

OOS 1110.2 

OOS 1043.4 

005 945. 5— . 

OOS 930.4 

OOS 474.6— 

OOS 424.9 

005 273.5 — 

OOS 727.4 

OOS ^645.0— 

OOS 434.2 


.331*001 
-.461*001 — 
.639*001 
-.102*002 — 
.114*002 

_.X4 4*002 

.142*002 

--.214*002 

.254*002 

_.24L*002 

.313*002 

_.3l4S*002_ 

.362^002 

_.373*J02._ 

.375*002 

-.367-*-002— 

.354*002 

_.JSt*002 

.322*002 

-.301*002 

.244*002 

-.263*002 

.245*002 

__.211*0Q2 

.204*00-> 
-.191*002 
.175*002 
-. 162 * 002 — 
.ISO* 002 

-.1269002 

.107*002 
-.906*001 _ 
.774*001 
-.652*001 - 
.547*001 

4 59*00 I 

.34C*001 
-.324*001 — 
.27S*OOI 

-.231*001 

.19S*001 

_• 144*001 

.142*001 
- .122*001 — 
.104*001 

- .442*000 

.757*000 

_.4SS*000 

.554*000 


4A0 .4Alt 

■ 7U/5FT-S 

~^04-o6| 

,^.535=001 

.434-001 

-.164*000 

.325*000 

-.631*000 

.117*001 

-•19.21001 

.294*001 

-.914*001 

.554*001 

-.673*001 

.769*001 

-■4042.001 

.767*001 

-.659*001—— 

.495*001 

-.312*001 

.179*001 

-.434*000 

.354*000 

-.144*000 

.749-001 

-.434-001 

.274-001 

.^391=001 

.136-001 

.SSS-002 

.636-002 
-.411-002- — 
.351-002 

_.S10=D02 

.125-002 

.763-001 

.441-003 

.242-003 

.172-003 

-.104=003 

.45S-004 

-.243-004 

.152-004 

.939-005 

.S97-00S 

-.375=005 

.244-005 
-.159-005 — 
.230-006 

.145-006 

.945-007 

-.629^07 

.399-007 


-101 46Tt_- 
47U/Sr7-S 

~.T73*'00r~ 

_.234*00I_ 

.340*001 

-.474*001— 

.672*001 

-.104*002— 

•129*002 


-J«C61.L060 

6TU/SF7 

~^doo 

-.123*002 

.296*002 

-.5424002 

•447*002 

- .L4X4003 

•213*003 


J.1 41*002 .X4T.HI0 1_ 

.211*002 .Sri*003 


-.257*002- 
.310*002 
-.355*002- 
•390*002 
-.-42 6*002. 
•434*002 
..419*002- 
.425*002 
-•399.*002- 
•372*002 
341*002- 
.326*002 


-•496*003_ 
•140*003 
-•406«003 _ 
•993*003 
_.120.*M4_ 
•141*004 
-.163*006- 
•145^004 
-•20S.*004_ 
•225*004 
-.242*0a4_ 
.259*004 


-.303*002 .275*004- 

.245*002 .290*004 

-.244*002 .304 *004- 

.245*002 .314*004 


-.244*002- 
.245*002 
..2U«D02_ 
.204*002 
-. 192*002- 
.175*002 
.162*002- 
.150*002 
-■ 126*002- 
•107*002 
-.907*001- 
.774*001 
•652*001- 
.547*001 
...459*00 1_ 
.344*001 
•324*001- 
.275*001 
-.231*001- 
.195*001 

_t 166=001- 

.142*001 

.122*001- 

.104*001 

-.442*000- 

.757*000 

..655*000- 

•554*000 


__■ 326*005 

.334*004 

—.344*004 

•357*004 

-.346*004 

.374*004 

.-•347-*00,4 

•399*004 

- ..409*004__ 
.417*004 

-.424 *004 

.430*004 

—•434_*004 

•440*004 
-.443*004 — 
.446*004 
-.449*004—. 
.451*004 

_,45.3*004 

.454*00* 

— .456*004 — 
.457*004 

__.454.*004— 

.456*004 

_.45J-t004 

.460*004 



-BOCIIIS-' IfJlIlfi.lBAME m_tSKgE.flH_COIiyCClX>£-MJIiE-Clltu 


^•P^_NO. 




IIMC 

see 


teT 

*FT 


• i- 

FT/StC 


NACM 

NO 


AN 6 LC 


•CTNOLOS MCAT COCr-NCc eNTNM.P«- NAO CQUXL--COMV RATE- - RAO RATE 


TOT RATE 


HEAT LOAO- 


A.O 3R9.0 39172. 
.30.0 
lA.O 
22.0 


3T3.S-J91A9. 
3SA.9 39199. 


321.1 391R9. 
310.7 391SI, 


39S.2 39200. 

21.0 332. S 39202. 

39.0 

90.0 

— .9S.0 302.A.3911S. 

50.0 29S.S 3903$. 

55.0 2R9.0 33920. 
AQ.O 2R3.1 3377S. 
A3.0 27S.2 33S90. 

70.0 273. • 332AS. 
_ 7S.0 ^70.1_9292R. 

AO.O <07.2 3;S19. 
tS.O 209.7 32007. 

90.0 203.0 31S02. 
- 9S.0 201.9 31090. 

100.0 201.3 30S00. 
_10S.a-200.J-^997 3 . 

110.0 200.0 290S3. 

115.0 201.0 20903. 
12C.0 201.7 20907. 

-12S.0 202.7 20P03. 

130.0 203.9 27003. 
-13S.0.20S.3.27290. 

19C.0 200.9 20901 

193.0 200.0 20000. 

150.0 270.3 20933. 

155.0 272.3 20200. 

100.0 279.0 20002. 

170.0 2T9.1_2S002. 

100.0 203.9 23930. 

190.0 209.0 23299. 

200.0 299.9 23119. 

210.0 29f.O 23000. 

220.0 303.3 29930. 
-230.0^11.3-29079. 

290.0 317.3 29030. 

230.0 323.3 29790. 

200.0 329.7 29773. 

270.0 330.2.29732, 

200.0 392.7 29739. 
290.0-399.9-29720. 

300.0 330.2 29707, 

- 310.0 303.2 29199, 

320.0 37Q.2 290C3. 

- 330.0 377.9 29072. 

390.0 309.0 29002. 
—330.0—392.2-29031. 

100.0 399.7 29091. 


_1 3.0a_«M •009- 
13.00 .990*009 

13.00— .972*009 
13.00 .932*009 

-13.00 .929*009- 

13.00 


13.00 
13.00- 

13.00 

— 13.00 

15. 00 
15.00. 

13.00 

— 13.00 
13.00 

— I3.no 
13.00 


13.90 
-13.00 
13.09 
.13.00 — .312*002 
13.00 .332*002 

aS.90 .299*L02- 


13.30 
-13.00 
13.00 
—15.00 . 

13.00 

—33.00. 


.171*002 

.120*002- 

.t0A*Q01 

..555*001- 

.390*001 

-.^ii-toai. 


A1TACN 

NO./FT 

L4N/3FT-S 

•TU/LWM 

DE6 r 

•TU/SFT-S 

■TU/SFT-S 

■TU/SFT-S 

■TU/SFT 

13.00 

•997*001 

.493-009 

.233*003 

1099.2 

•196*001 

•194-001 

•19**o6i 

.000 

14.1111 .Ralvliai- 

.ilS£003 

—.2337003- 

1171.^ .244*001 

.914-001 

.2^70*001 

—.190*002 

13.00 

.207*002 

•143-003 

.239*005 

1323.4 

•379*001 

•40<-001 

•3«7*001 

.337*002 

IS. JO 

-.929*002 - 

- .230-00 3 — 

- .239*003 

1943.7 - 

- .324*001 

-.137*000 .. 

- .393*001 

_ .417*002 

15.00 

.44**002 

.320-003 

.239*005 

1434.3 

•733*001 

.312*000 

•749*001 

•101*003 

13.00 

-.149*003 - 

- .504-RSS — 

-.234*003 

1929.5 — 

.117*002- 

..^404*000 . 

.123*002 

. .141*003 

13.00 

.319*003 

.391-003 

.239*003 

2024.4 

.135*002 

.112*001 

.194*002 

.292*003 

13.00- 

.sir.nai 

.794r003 

—.23X7003- 

2149.9 

.149*002 

.16 9*001 

— .14**0Q2 

.323*003 

13.00 

.414*0C 1 

.923-003 

.232*003 

29A4.4 

.204*002 

.242*001 

.2X4*002 

.931*003 

13.00 

-.117*009 - 

--.111-002 — 

—.230*003 

2947.9 _ 

-- .294*002. 

- .397*001 

_.207*002_ 

—.542*003— - 

IS.OJ 

.143*009 

.132-002 

.224*003 

2423.3 

.291*002 

.334*001 

.393*002 

.720*003 

13.00 

_ .212* 009- 

— .131-002 

-.223*003 

2727.4 — 

- .324*002 - 

- .497*001- 

- .393*002 

-.909*003 

13.00 

.249*009 

.144-002 

.222*005 

2407.9 

.340*002 

.739*001 

.939*002 

.111*009 

IS. DO .324*009 

.149-002 

.217*003 

2474. 3 

.393*002 

.177*001 

.9L3*002 

.139 *009 

15.00 

.341*009 

.203-002 

.212*005 

2909.4 

.919*002 

.734*001 

.944*002 

.134*009 

- 13.00 

- .932* 009 - 

.214-002 -- 

- .204 *003- 

2910.1 

.924*002 - _ 

.-.433*001 — 

.991*002 - 

-.142*009 - 

15.00 

.949*00*: 

.229-002 

•200*005 

2447.3 

•930*002 

.974*001 

.974*002 

.207*009 

13.00 

.947*009 — 

_ . .227-002 

—.193*003- 

2434.1 -- 

.921*002 

— .300*001 — 

.951*002 

—.230*009 

15.00 

.992*009 

.224-002 

•147*003 

2743.4 

.903*002 

.172*001 

•923*002 

•232*009 


22S?002. 

221-002 

213-002 

209-002 

20C-002 


I0*00&. 
.179*003 
-.14«*0QS. 
.143*003 
-•1SI*08S. 


_2733.R_ 

24R3.2 

2429.1 

2SI3.0 

-2523.3- 


..3RI*002 

.34R*002 
-.394*002 - - 
.324*002 
-.902*002 


-.■05*000_ 

.399*000 

.192*000 

.720-001 

.921-001- 


-.394*002L 

.372*002 

.397*002. 

.324*002 

.302*002 


_.272*009_ 

•291*009 

--•309*004. 

.324*009 

-.392*009. 


391*009 

.190-002 

•159*005 

2947.9 

.240*002 

.247-001 

.240*002 

.334*009 

332* 0109. 

.149-002— 

.199*0QSl 

2340.1 

..291*002- 

.149-001 

-.291*002 

.349*009 

322*009 

•171-002 

.194*003 

2333.3 

.234*002 

.130-001 

.2S9-0t;2 

•341*009 

790*009 

- -.141-002 - 

-- .193*003 

2294.7 

•220*002 

.421-002 

.221ii*u02.— 

.393*009 

254*009 

.131-002 

.190*003 

2234.5 

•202*0U2 

.411-002 

.202*002 

•903*009 

224*009 

— .191-002 - 

—.134*005 

- 2143.3 

•144*032. 

95 3-002 

.144*002 - 

- — .911*009 

202* C09 

.132-002 

.134*U03 

2130.7 

.172*002 

.337-002 

•172*002 

.922*009 

XS9t 009. 

.119-002— 

■132*005. 

2019.3 

-.199*002- 

.202-002 

-.199*002 

.934*009- 

117*009 

.941-003 

.130*005 

1919.3 

.122*002 

.120-002 

.122*002 

.951*009 

471*001 

.494-003- 

— .124*003 

— -1429.4 

.109*002 

_ . .733-003 _ - 

.109*002 - 

-.942*009 

492*003 

.724-003 

.127*303 

1733.5 

.443*001 

.942-003 

.445*001 

•972*009 

933*001 

—.417-003- 

. .12S*00S 

1499.4 

.797*001 

.271-OOi 

.79 7*001. 

— .940*009 

313*003 

.321-003 

.:25*003 

1359.2 

.427*001 

.145-003 

.427*001 

•947*009 

Z20*a03- 

.991-003— 

.329*005. 

1944.7 

..327*001- 

.101-003 

-.32 7*001 

_.991.*009L 

159.003 

.372-005 

•129*003 

1349.1 

•993*001 

.429-009 

.993*001 

.994 *009 

107*003 

- -.313-003 

-.129*003 

1311.4 

.373*001 

.239-009 — 

.375*001 

— .3112 *009 

759*002 

.249-C03 

.123*003 

1239.9 

•319*001 

•194-009 

.319*001 

.303*009 


13.00 .149*001 


222-003 __ 
l47-n03 

139-0C3 

134-003 

117-003 

992-C09 

492-009- 

723-009 

4^9:^ 9 

527-009 


.123*003 
.123*003 
-.125*003 
.123*003 
-.123*003 
.123*003 
.123*003 — 
.123*003 
-.1237 00&_ 
.123*003 


- 1143.4 
1094.0 

1039.4- 

977.7 
925. C 

449.9 
.414.3 

744.9 
-129. J_ 

474.0 


-.243*001- 
.223*001 
-.190*001- 
.143*001 
.190*001 
.119*001 
-. 101*001 - 
•449*000 
730*000. 
.439*000 


.903-003 

.379-003 

_.340-00V. 

.239-003 

.133-003 

.221-004 

.190-004. 

.904-007 

-.409?007_ 

.343-007 


-.243*001 

.223*001 

-^190*001- 

.143*001 

•190*001 

.119*001 

-. 101*001 

.449*000 

-..730*000- 

.439*000 


•304*009 

.310*009 

-.513*009- 

•319*009 

-.514*009- 

.317*009 

.314*009 

.319*009 

-.520*009. 

.521*009 
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■ 

_«ACK_*N6tC . 

fcJKU aiuiM 

— KCTNOLOS 

— HtAT COtF. 

R£C enthalpy. 

Jl} 

RAO CQUIL— CONV RATE 

RAO RATE — 

TOT RATE _ 

HEAT LOAD 

uc 

urt 

7T/SCC 

NO 

ATTACK 

N0./7T 

L*H/SrT>S 

BTU/L*N 

OCB F 

*7u/srt-5 

■ TU/SFT-S 

RTU/SFT-S 

•TU/SFT 

«.o 

lt«.0 

39172.3 

27.92 

15.00 

.*97*001 

.*22-009 

.235*005 

1037.5 

.190*001 

.120-001 

.191*001 

.000 


.30.0*. 

13.00 .991*001 .112'-0PT 

*235*005 

115*..* 

.259*001 

- .256-001 

.2*2*001 

.13* *002 

Ik.O 

IS*. 9 

1*179.9 

32. S7 

15.00 

.207*002 

.1*0-003 

.239*005 

130*-* 

.36**001 

.993-001 

•373*001 

.326*002 

22.0 

1<.S.2 

3*200.7 

33.99 

_ 15.C1 

.-.*29*002 

.22*-001_ 

.239*005 _. 

.19*5. 7 

..519*001 

_ .9*9-001 

.329*001 

.5*5*002 . 

20.0 

312. S 

1*2U2.9 

35. SU 

15.00 

.**1.002 

..Tlk-OOS 

•239*005 

1*33.* 

.71.9*001 

.191*000 

.732*001 

•972*002 

24.0 

121.1 

1*1 j9.* 

3*. 37 

15.00 

— .1*9*003 

.999-003 

.236*005 

-1*97. 2. 

-.119*002. 

.371*000 

..110*OO2 

.159*003 

«0.0 

310.7 

1«1S*.S 

37.22 

15.00 

.319*003 

.S79-003 

.239*005 

1993.1 

.111*002 

.*i';*ooo 

.13**002 

.231*003 

4S.0 

102.* ^*11S.9 

.37,**. 

is.oo 

.SlZUOUl. 

.72&-003 

.233*005 

_2197.9 

-.1*5*002 

.113*001 

.17**002 

.310*003 

SO.O 

29S.S 

3*03*. 9 

3*. *9 

15. CO 

.*1*«003 

.*9*-003 

.232*005 

2296.9 

•203*002 

•173*001 

.220*002 

.90**003 

. .ss.o 

2*9.0 

33920.3 

3*. 37. 

15.00 

*317*009. 

.10*-002 

.230*005 

2929.9 

•291*002 . 

•293*001 

.2*5*002 . 

•530*003 

*0.0 

2*3.1 

3S77S.1 

3*. 21 

IS. CO 

«1*3*009 

•12*-002 

•22*>00S 

2557.3 

•2*3*002 

.32**001 

•31**002 

.675*003 

*s.o 

27*. 2 

33S90.5 

37.9* 

_ .15.00 

...212*009. 

.1*7-002.. 

.225*005- _ 

_2*57.9. 

• 320*002 - 

.39**001 

•3*0*002 

.999*003 . 

ro.o 

273.C 

3S2*S.l 

37. *3 

15.00 

.2*9*009 

.1*3-002 

.222*005 

2731.2 

.350*002 

.952*001 

•395*002 

.101*009 

-fS.o. 

270.1 3292*. 3 

37.25 15^00 .32** 009^ 

*1*5-002 

*212*005 

2*05.0 

jt3*S*002L_ 

*.975*001 

.•.93 3*002 

•129*009 

• 0.0 

2*7.2 

32S19.S 

3*. 7* 

15.00 

.3*1*009 

.19e*002 

.212*005 

2*36.3 

•909*002 

.9S1*001 

.950*002 

.19* *009 

•s.c 

2*9.1 

320*7.1 

J*.2* 

^S.OQ 

*532*005. 

.210-002 

-.20**005 

2*96.9 

..91**002_ 

. .3**«00i 

• 955*002 .. 

•1*9*009 

«o.rj 

2*3.0 

31S*2.* 

35.71 

*5.00 

.9*9*009 

•214-002 

.200*005 

2*39.0 

.919*002 

.291*001 

.991'*002 

•191*009 

ts.o 

291.9. 

31090. *^S.Q*^ 

15.00. 

—.9*1*009. 

-.220-002. 

.193*005 

^792.* 

-.90**002 

•1*9*001 

.•92**002 . . 

.213*009 . 

luo.o 

2*1.3 

30S0*.* 

39.3* 

15.00 

.992*009 

.220-032 

.l*7v00S 

2752.1 

.395*002 

.105*001 

.905*002 

.239*009 

lOS.O. 

2*0. 7_29973. 1^33. TL_ 

15*00. 

*.99**003. 

.210-002 

.1*0*005 

_2703.1_ 

.*37**002 

*993*000 

.3*1*002 

.259*009 

ilO.O 

2*0.* 

299S3.* 

73.12 

15.00 

.990*009 

.215' 002 

.179*005 

2*59.3 

.35**002 

.210*000 

.3*1*002 

.272*009 

. . us.o 

2*1.0 

2***3. S 

12. *1. 

.-.15.00 

__.*72*00* 

.209-002 _ 

.1***00S. 

.2*07.1 

.*33*«002 . 

.*70-001 

.337*002 

..2*9*009 

120.0 

2*1.7 

2***7. 1 

32.19 

IS.OO 

.*52*00* 

.203-002 

.1*3*005 

25*0.5 

.ll'**002 

.991-001 

.317*002 

• 30* *009 

. 12S.0 

2*2.7 

2*0*3. 2 

31.75 

.15.00. 

.925*009- 

..199-002 

.15**005 

..2502. 5 

..293*002 

.25* -091 

.293*002 

•321*009 

110.0 

2*3.9 

27**3. 1 

31.29 

15.00 

.391*009 

.1*5-002 

.159*005 

2993.9 

•272*002 

.1*9-001 

.2*2*002 

.335*009 

IIS.O 

2*S.3. 

2729*«9 30.** 

15.00. 

• 357*005. 

.1*5-002 

.199*005 

2393.2 

..235*002_ 

• 113.-001 

.23S*0U2 

.39* *009 

140.0 

2d*. 9 

2*9*«.* 

30.52 

15.00 

.322*009 

.l**-002 

.19**005 

2332.4 

.232*002 

•79B-002 

.232*002 

.3*0*009 

. 14S.0 

2**.* 

23*1*. 3 

30.19 

.. .15.00 

— .290*009 

_ .lS*-002 

.193*005-.- 

_ 2275.2 

.213*002 

.503-002 

.213*002 .. 

.371*009 

IjO.O 

270. S 

2*933.7 

29.90 

15.00 

.25**009 

.l«*-002 

.190*005 

2216.1 

•195*002 

•379-002 

.195*002 

.3*1*009 

ISS.O 

272. » 

9*.?0* " 

29. *5 

.--35*00 

—.22**009 

.137-002- 

.13**005 

21*9.5 

.1*1*002 . 

.277-002 

.l*l*002_ 

.390*009 _ 

1*0.0 

27*.* 


29.92 

15.00 

.202*009 

.12*-002 

•13**005 

2111.1 

•16**00? 

•206-002 

.1*6*002 

•399 *009 

170.0. 27^. 

29.05i ISaOO .25511)09 .illi007_ 

*112*005 

2003. U 

.*190*002 _ 

.129-002 

.190*002 

•919*C09 

1*0.0 

2*3.9 

2S«3*.* 

29.7* 

15.00 

.117*009 

.959-003 

.130*005 

1903.1 

.119*002 

.735-003 

.119*002 

.927*009 

. 190.0 

2*9.0 

2S299.3 

2*. 5* 

15.00 

•*71*003 

..*23-003 

. .12**005 

1*09.3 

.101*002 

..999-003 

•101*002 

•93**009 .. 

200.0 

29*.* 

2S119.a 

2*. 92 

15.00 

.*92*003 

.706-003 

.127*005 

1720.9 

.**1*001 

.2*3-093 

.**1*001 

.99**009 

- .210.0 

2^9.* 

2S00*.2 

27.97. 

15.00 

-.953*003 

.*00-003 . 

••2**005 _ 

. 1*30.1 

.727*001 

- .16B-0Q3 _ 

.727*001 

•95**009 . 

220.0 

sot 5 

2493C.7 

27.50 

15.00 

.315*003 

.507-003 

.125*005 

1590.* 

.610*001 

.101-003 

•*10*001 

•9*2*009 

210.0. 

.311.3. 

29*79.0. 

27.0*. 

3 5.00 .220*003 

.52*^003 

.129*005 

1959,5 _ 

.512*001 

.*21-009 .512*001 

.96**009 

2*0.0 

317.3 

29S30.9 

2*. *9 

15.00 

.159*003 

.3*2-003 

.12**00S 

1376.7 

.933*001 

.3*5-009 

.933*001 

•973*009 

2*0.0 

3‘3.S 

2*79*. * 

2*. 29 

- 15.00 

_ .10T*0U3 

.305-003 

._ .129*005 

.1300.3 . 

.?.«6*001- 

— .193-009 

•3*«*001 

•977*009 

2*0.0 

329*7 

2*773.3 

25. -T 

IS.LO 

.759*002 

.257-003 

•12J*00» 

1223.7 

•S0**001 

.*93-005 

.30**001 

.9*0*009 

— 270.0 

3Se.2 

:«7S2.3 

25.3* 

— 35.00 

512*002 

.216-003 

_ .123*005 _ _ 

. 1152.* 

•25**001 

- ..553-005 

•2S**001 

.9*3*009 

2*0.0 

1*2.7 

2*73*.* 

29.79 

15.00 

.352*002 

.1*2-003 

.123*005 

10*5.5 

•217*001 

.351-005 

.217*001 

.9*5*009 

.. 290.0 

.399.9. 

2*720.1 

29.29. 

15.00 ■2%5.*0Q2. 

•ISStOOS 

•123*005 

1025.2 

•1*5*001 

•221r005 

..1*5*001 

.9*7*009 

100.0 

SS*.2 

2*707.0 

23.72 

15.00 

.171*002 

.133-001 

.123*005 

9 * 9 .* 

.1S9*001 

.193-005 

.159*001 

.9*9*009 

. . - IIU.O 

3*3.2 

2969*.* 

22*95. 

.. 15.00 

• 120*002. 

. .119-003 

•123*005 

916.1 

.137*001. 

•93B-00* 

.137*001 . 

•990*009 

120.0 

370.2 

2«**3.3 

22.07 

15.00 

.*0**001 

.9*5-00* 

.123*005 

**b.S 

.116*001 

.135-00* 

.11 **001 

.9'.2*009 

-110.0. 

377.9 

2**72.* 

21.2T_ 

_ -15.00 

- .555*001 

.*19-00*_ 

_ .123*005 — 

_*C7.* 

•?*3*00Q 

.*55-007 

.9*3*000 

.993*009 . 

3*0.0 

3*9.* 

2***2. 1 

20.53 

15.00 

.390*001 

.702-00* 

.123*005 

759.9 

.*93*000 

.55B-007 

.*93*00U 

.999*009 

,_1S0.0 

392.2. 

29*S1.*..19.** 

15.00 *2*1*003 

-.A06-005 

- .123*005 

716.2 

.729*000 . 

..-.*3T0r00T 

•72**000 

.999 *009 

3*0.0 

399.7 

2***1. * 

1*.79 

15.00 

.:*9*ooi 

.512-00* 

.123*005 

6*7.9 

.61**000 

.239-007 

.*1**000 

.995*009 


UKlliiriAL P.'U'u i3 
OF POOR QUALiTY 



TIME *tl »CL NACN — tNSLC REtNOUU MCAl COCr-JI'<X C«TM*LftLjlAO • CQUU. — CONV-»ATE . 

SEC NFT FT/SCC NO ATTACK NO./FT LiN/SFT-S tTU/LON DCS F OTU/SFT-S 


-*AO MTC- 
•TU/SFT-S 


-JOT- •ATE— 
OTU/SFT*S 


ICAT-LOAC 

•TU/SFT 


N.O SOf.O 3A1T2. 
— 10.a-J7J.S-J«10«. 

16.0 SSA.f JA19A. 

— 22. a JAS.2 JA200. 

26.0 932. S 3A202. 
-- 36.0-321.1. 3«1A9< 

60.0 310.7 361SA. 
65.0-902*^-46115. 

50.0 295.5 36030. 
— 55.0 209.0-53920. 

60.0 203.1 33775. 

— 65.0-270.2-33560. 

70.0 279.0 33265. 
7S.0-2J0.1—3292O. 

•0.0 26T.2 32516. 
05.0-266.7-32067. 

90.0 263.0 31562. 
--95. 0-261. 9 51060. 

100.0 261.3 30506. 
— 105.0-760*5-29975. 

110.0 260.6 29653. 

- 115.0 -261.0 20963. 

120.0 261.7 20607. 
125.0 -262.7-20063 

130.0 263.9 27663 
—1 35 . 0 -265 *5-25290 

160.0 266.9 26901 

165.0 260.6 26606 

150.0 270.5 26633 
-1S5.0 272.5 26200 

160.0 276.6 26002 
—170.0-279*2-25602 

UO.O 203.9 25636 
-.190.0-209.0. 25269 
2U0.0 296.6 25119 

- 210.0-299.0-25006 

220.0 905.5 26930 
— 250.0-312*5-26 076 

26;j.0 317.3 26030 
. 250.0 523.5-2679» 

260.0 329.7 26779 
-270.0 -336.2-26T52 

200.0 362.7 26736 
_290.0-569*9-26720 

300.0 356.2 26707 
110.0-563.2-26696 

920.0 370.2 26603 

330.0 -377.6 26672 

360.0 306.0 26662 
350.0—352*2-26651 

360.0 39 *.7 26661 


3 27.92 15.00 .667*001 

6- 50.06 15*00 3A5AO01. 

6 32.57 15.00 .207*002 

7- 53.99 15.00 .626*002 


.761-006 


6 35.50 

0- 36.37- 

5 37.22 
9-57*09- 

6 30.69 15.00 .016*009 .031-003 

3-30.37 15.00 .117*006 .999^003- 

1 30.21 15.00 .163*006 .119-002 

5—37.96 15.00 — .212*006 .136-002- 

1 97.63 15.00 .269*006 .151-002 

5- 57*25 15*00 *5206006 *170=002. 

5 36. 70 15.00 .301*006 .103-002 

1- 36.20 15.00 — .032*006 .196*002- 

6 35.71 15.00 . 669*006 .201-002 

6- 55.06 15.00 — .067*006 .206-002- 

• 36.30 15.00 .692*006 .206-002 

1-55*21 15*00 — *696*006 .202=002- 

• 33.12 15.00 .690*006 .199-002 

5-52.61 15.00 — .672*006 .193=002- 

1 32.16 15.00 .652*006 .100-002 

2 31.75 15.00— .626*006 .100-002- 


15.00 .207*002 .166-003 

15.00 .626*002 .207-003- 

15.00 .001*002 .200-003 

-15.00 — .169*003 .657-003- 

15.00 .316*003 .531-003 


1 31.29 
9-30.06- 
6 30.52 
3 30.19 
T 29.90 
9 29.55 
• 29.62 
6-29.05- 

6 20.70 
3-20.56. 
0 20.62 

2 27.97- 

7 27.50 


15.00 .391*006 .171-002 

-.5*00 *355«.a06 *152-002- 

15.00 .322*006 .156-002 

15.00 -.290* 006 .165-002- 

15.00 .250*006 .135-002 

-15.00 .220*006 .127-002. 


15.00 .202*006 

-15*0Q__*1S6aD06 

15.00 .117*006 

-15.00 — .671*003— 
15.00 .562*003 

-15.00 .653*003— 

15.00 ■.315*003 


.116- >02 
-*103=002- 
.663-009 
-*762-003. 
.556-003 
-.555=003- 
.659-003 


0-27*05 15*00 220A-003 *395=003- 

9 25.56 15.00 .156*003 .335-003 

• 25.26 15.00 — .107*003 .262=003- 

1 25.97 15.00 .756*002 .236-003 

3 25.35 15.00 .512*002 .200=003- 

6 26.79 15.00 .352*002 .159-003 


6 25.26- 

1 25.97 
3 25.35- 
6 26.79 
1-26. Z6_ 

0 23.72 
6-22.95- 
3 22.07 
5-21.27- 

1 20.53 


15.00 .171*002 

-15*0a — . 120* 002- 
15.00 .805*001 

-15.00 .555*001- 

15.00 .390*001 


.123-003 

-.105-003- 

.693-006 

-.756=006- 

.550-006 


5 16.79 15.00 .169*001 .676-006 


235*005 1007.7 

555*i)05 1127*0- 

236*005 1271.5 

236*005 1623.6- 

236*005 1585.6 

235*005 1661.7- 

236*005 1929.0 

535* 0P5 20X6*6- 

232*005 2213.3 

230*003 2335.7- 

220*005 2650.5 

225*005 2569.2- 

222*005 2519.6 

217*005 2591*0. 

212*005 2725.0 

205*005 2762.5 

200*005 2730.5 

193*005 2712.6- 

167*005 2561.1 

560*005 2538.5- 

176*005 2597.7 

156*005 2565.2- 

153*005 2503.2 

156*005 2667.6- 

156*005 2392.1 

569*005 2265*7- 

165*005 2281.1 

163*005 2225.2- 

160*005 2159.5 

136*005 2115.6 


135*005 

132*005 

130*005 

128*005 

l^’-OOS 
125*005 — 
125*005 

526*005 

126*005 
126*005 — 
123*005 
123*005 — 
123*005 

523*005 

123*005 

123*005 

123*005 

123*005 

123*005 
525*005- — 
123*005 


2059 

-5951 

1659 

-5755 

1579 

-1590 

1502 

-1619 

1361 

-1255 

1191 

.1122 

1057 

_9.95.. 

962 
—691 
■ 35 
—763 
735 


175*001 

265*001- 

360*001 

675*001. 

550*001 

505*002. 

121*002 

553*002- 

106*002 

223*002- 

253*002 

295*002- 

326*002 

556*002- 

376*002 

385*002- 

307*002 

379*002- 

355*002 

9*002- 

> 2*002 

311*002- 

293*002 

272*002- 

252*002 

217*002- 

215*002 

196*002. 

562*002 

556*002- 

156*002 

530*002- 

110*002 

935*005. 

796*001 

573*001- 

555*001 

6X5*005. 

601*001 

336*001. 

266*001 

239*001 

202*001 

575*005. 

167*001 

127*005. 

107*001 

910*000- 

711*000 

6XS±O00- 

571*000 


679*002 .177 

502=001 .262 

197-001 .362 

366=001 .679 

756-001 .556 

166*000 .107 

275*000 .126 

655*000 U5X 

591*000 .196 

975*000 .255 

131*001 .275 

156*001 .352 

161*001 .362 

390*003 mXli 

160*001 .392 

155*001 .601 

117*001 .399 

736*000 .365 

621*000 .371 

397*000 .351 

•61-001 .333 

366-001 .311 

176-001 .296 

103-001 .272 

555-002 .252 

650=002 .251 

319-002 .215 

201-002 .196 

150-002 .162 

111-002 .156 

■25-003 .156 

696=003 .UO 

296-003 .110 

160- 003 .935 

113-003 .796 

643-006 .473 

606-006 .545 

264=006 .675 

156-006 .601 

573-005 .334 

357-005 .266 

221- 005 .239 

161- 005 .202 

663=004 .171 

576-004 .167 

375-004 .127 

560-007 .107 

562=007 .910 

222- 007 .741 

l60-nn 7 . 475 

9X4-004 .571 


*001 .000 

*001 .. 125 * 002 - 

*001 . 301*002 

*001 . 567 * 002 . 

•001 . 491*002 

•002 . 161 * 003 - 

•002 . 210*003 

*002 . 2415003L . 

*002 . 349*003 

*002 . 674 * 003 - 

*002 . 403*003 

*002 . 750 * 003 . 

*002 . 916*003 

*002 . 109X009 - 

*002 . 129*006 

*002 . 164 * 009 . 

•002 . 149*006 

•002 aoo * oo9 . 

•002 . 207*006 

*002 . 225 * 009 - 

*002 . 262 *006 

*002 . 254 * 009 - 

•002 . 273*006 

•002 .247 * 006 . 

•002 . 300*006 

>002 . 112 * 009 - 

•002 . 323*006 

1*002 . 333 * 006 . 

•002 . 363*006 

1*002 . 352 * 006 - 

♦002 . 340*006 

•002 . 329 * 009 - 

*002 . 394*006 

*001 . 394 * 00 ^. 

•001 . 605*006 

•001 . 612 * 009 - 

*001 . 616*009 

♦QO l ■ 6 23*006 

•001 . 626 *006 

•001 .631 *006 - 

«001 . 635*006 

*001 .637 * 006 - 

•001 . 639*006 

•001 . 692 * 006 - 

*001 . 663*006 

*001 . 666 * 006 . 

*001 . 665*006 

•000 . 664 * 009 - 

*000 . 667*006 


000 .669=006 


t.P . wo. I DI 


-ALI VCL HACH AM6LC RC.TMOUI& HCAl. COCT-BCC-CNTHALf.V JIAO CQUll 

HFT ri/SCC NO AflACN NO./FT LBN/SFT-S BTU/LM 0C6 F 


N.O SBB.O 5A172. 

iO.O-jrS.^-SN18A . 

18.0 1SB.9 SN19A. 
22.0_1NS.2-3A200. 

2B.0 3S2.S SA202. 

3N.0 32t.l.JNlB9. 

AO.O 510.7 SN15B. 
«s.a_ja2AA_s«ii5. 

50.0 29S.S SAOSt. 
_ SS.O 209.0.55920. 

00.0 205.1 55T79. 
OS.O 270.2 3SSN0. 

70.0 275.0 5520S. 
lS.0L.27a.i_52t20. 

00.0 207.2 52S10. 
OS.0.200.7 52007. 

90.0 205.0 51502. 
JS.0-201.9-51000. 

100.0 201.5 50500. 
ias.a_200.i_29tu. 

110.0 200.0 29055. 
115*0.201.0.20901. 

120.0 201.7 20007. 
125.0.202.7.20005. 

15C.0 205.9 27005. 
155.0-205^5 .2X290. 

100.0 200.9 20901. 
.-- 105.0 200.0 20000. 

150.0 270.5 20055. 

- 155.0- 272.5-20200. 

100.0 270.0 20002. 
170.0-272.X-25002. 

100.0 205.9 25050. 
190.0-209.0-25209. 

200.0 290.0 25119. 
. -210.0 -299.0 25000. 

220.0 505.5 20950. 
250.0_m.5_20070. 

200. 0 517.5 20050. 
250.0-525*5-20 790. 

200.0 329.7 20775. 
270.0_530.2-20752. 

200.0 302.7 20730. 

290.GL50«*il-2(l720. 

500.0 550.2 20707. 
--510.0- 503.2. 20090. 

320.0 570.2 20005. 

- 550.0-577.0-20072. 
3^0*0 300.0 20002. 

5&a.0-2l2.2-200&2. 

500.0 599.7 20001. 


5 27.92 15.00 .007«001 .010-00* 

0-50.00 IQ . no .O oi.QQl .A5Ji:LP0<l_ 

0 52.57 15.00 .207*002 .119-003 

7.53*99 IS.Ca .OZO*002 JOOrOOS- 

0 55.50 15.00 .001*002 .251-005 

0 -50.^57 15.00 U09A005 .SOT-OOl. 

5 57.22 15.00 .510*005 .*20-005 

9-57^01 15«OOI .5111005 .ilSrOQl. 

0 50.09 15.00 .010*005 .007-005 

5-50.57 X5.00 .117*000 .001r005_ 

1 50.21 15.00 .105*000 .952-005 

5-57.90 15.00— .212*000 .109-002. 

1 57.05 15.00 .209*000 .121-002 


.255*005 

^255l005_ 

.250*005 

-.250*005- 

.250*005 

.250*005- 

.250*005 


920.0 

U09X.0. 

1170.9 
.1521.1. 

1070.0 

.1710.1. 

1795.9 


5 50.70 15.00 .501*000 .107-002 

1-50.20 15.00 .052*000 .250-002 

0 55.71 15.00 .009*000 .102-002 

0- 55.00 15.00 .007*000 U00-Q02 

0 50.50 15.00 .092*000 .105-002 

1- 55 .15 15.00 .«.tOLtJOai .102=002 

0 53.12 15.00 .090*000 .100-002 

5-52.01 15.00 .9 72*-0a« .155=002 

1 52.10 15.00 .052*000 .151-002 

2- 31.75 15.00 .020*1)00 .100=002 

1 31.29 15.00 .391*000 .150-002 

9-JO.JO 15JIQ .551*001 022=002 

0 30.52 15.00 .322*000 .123>002 

1- 30.19 1S.0Q_.290*000 .110-002 

7 29.90 15.00 .250*000 .109*002 

9-29.05 lS.no 020*000 . 102-002- _ 

0 29.02 15.00 .202*000 .951-003 

0_2 9 . 03 15. D P .150*0 D0 .025=00 3 

0 20.70 15.00 .117*000 .709-005 

3- 20.50 15.00 .071*003 .011=003 

0 20.02 15.00 .002*003 .525-003 

2- 27.97 l5.QO_.053*0O3 .000-005 

7 27.50 15.00 .315*005 .370-005 

D 77.0 0 15. 00 .220=003 .510=003 

9 26.00 15.00 .150*003 .209-003 

0 -20.20 15.00 .107*003 .220-003 

1 25.97 15.00 .750*002 .191-003 

5 25.50 15.00 .512*002 .^101-005 


.255.005 195 1, 

.252*005 2001. 

-.250*005 2170. 

.220*005 2200. 

.«22S*00S 2571. 

•222*C05 2037. 

-.217*005 2501, 

.212*005 2501. 

-^200*005 2500 


9-29.05. 
0 29.02 
0_29.03_ 
0 20.70 
3-20.50. 
0 20.02 
2-27.97 
7 27.50 


.200*005 

-^195*005- 

.107*005 

-.IOOiOOSl. 

.170*005 

-.100*005- 

.103*005 

-.150*005- 

.150*005 


2502 

2559 

2507 
2071 

2030 

2307 

2500 
2291 

2200 


0 - 20 . 20 - 
1 25.97 
5 25.50- 
0 20.79 


0 20.79 15.00 .552*002 .155-003 

1.20 . 20 15.0 0 .200 *002 , J 15=00 1_ 

0 23.72 15.00 .171*002 .905-000 

0- 22.95 15.00 a20*002 .000-000- 

3 22.07 15.00 .000*001 .717-000 

0-JL1.21 15.00 — •555*001 .000-000- 

1 20.53 15.00 .390*001 .522-000 

0 10.79 15.00 .109*001 .301-000~ 


-.101*005 2101 

•100*005 2132 

-.105*005 2001 

.100*005 2029 

-.130*005 1979 

.150*005 1920 

_.132*005 102.7 

.150*005 1755 

-.120*005 1090 

•127*005 1500 

-.120*005 1902 

•125*005 1397 

_.129*005 1310 

.129*005 1290 

- .129*005 1179 

.125*005 1109 

-.125*005 1039 

.123*005 975 

_.125*Q05 tl9 

.123*005 007 

-.123*005 010 

•125*005 700 

.^.123*005. 717 

.125*005 075 

-.125*005 052 

.123*005 500 


CONV RA7C- 
BTU/5F7-S 


•191*001 

-.195*005 

.279*001 
-.302*001 - 
.550*001 

-.097*001 

.979*001 

_.123*002_ 

•151*002 

-.179*002— 

.211*002 

.•250«002_ 

.200*002 

-.250*002— 

.501*002 

-.^510*002— 

.515*002 

-.505*002 

.295*002 

_*200*0Q2 

•200*002 
-.250*002 - 
•250*C02 
..210*0Q2_ 
•209*002 
-.175*002— 
•172*002 
-.159*002-. 
.190*002 

• 135*002 — 
•129*002 

-.109*002 

•005*001 

-.752*00 a 

•092*001 

..S92*001_ 

.9*9*001 

-*501.*001 

.325*001 
..272*001 — 
.220*001 

• 192*001 

. 102*001 

-.150*001- 
•110*001 
-.5 02*001— 
• 00**000 
.751*000— 
.021*000 
-.592*000- 
.959*000 


RAO RATC — 
•7U/SF7-S 


.200-002 

..9152=002. 

059-002 

107-001 

351-001 

092-001. 

119*000 

195*000. 

299*000 

922*000. 

509*000 

000 * 000 . 

709*000 


.107 R07C-. 
B7U/SF7-S 


.192*001 

..192*001^ 

.275*001 

..502*001— 

.555*001 

.059*001— 

•900*001 


-JICAT LOAD. 
■7U/SF7 


• 000 

_.iao*oo2— 

.291*002 
. .920*002- 
.715*002 
-•112*005— 
•100*005 


,«I2 5*00 2 .229 *002 

.159*002 .299*005 


922*000 .1 09*002- 

509*000 .217*002 

000*000 .29 5*002. 

709*000 .200*002 

029*000 .090*002 

702*000 .509*002 


072*000- 
505*000 
210*000- 
102*000 
• 59=001. 
505-001 
ISl.rOOl. 
709-002 
997=002- 
209-002 
195=002- 
15B-002 
•72-005. 
09B-005 
9B0=00S. 
5SB-005 
219=005- 
127-005 
T7B=009_ 
990-009 
2BT-009 
175-009 
10B=009_ 
OOB-OOS 
29B=00S . 
155-005 
950=000- 
009-000 
30 5=000- 
299>000 
105=000- 
239-007 
191=007. 
909-000 
OOlrOOB- 
900-000 


-.517*002 

•51B*002 

..50a*002 

•295*002 

_.2Bl.«0a2 

.200*002 

.*250*002 

.250*002 

-.21B*002 

.209*002 

_■ 119*002 

•172*002 

•159*002 

.190*002 

.135*002 

.129*002 

-.i09.*002 

•BB5*001 

..752*001 

•092*001 

• 592*001 

.959*001 

.*5B1*001 

.525*001 

-.272*001 

•22B*001 
..192*001 

• 107’(*01 

-.15B*001 

•11B*001 

_• 102*001 

.001*000 

..XS 1*000 

•020*000 

59 2^00 

•959*000 


_.S7R*00l 

•970*005 

_.S95.«001 

•722*005 

_.RA2*005 

•101*000 

_.111*000 

•155*009 

190 *009 

•109 *009 

-.•221*009 

.192*009 

_.201*009 

• 217*00^'' 

-.220*009 

•259*009 

--•2«1l*D05 

•257*009 
_.205*0(9 - 
•275*009 

_.20a«009 

•200 *004 

_.291*00S 

.507*009 

515. *009 
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APPENDIX C 
PAYLOAD ENVISONNENT 

Hie peyload environment is listed in this appendix. Each page contains the 
convective heating environment for a body point. No radiation or RCS effects 
have been included in this environment. The load and rate values assume no rol- 
ling during entry. 
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